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Dear Mr. Finch:

We have the honor to present herewith the report
prepared by the Commission on Instructional Technology.

 This report is the result of the study requested
in April 1968 by your predecessor, in response to Title
TTT of the Public Broadcasting Act. However, in his -
first meeting with us, the Commissioner of Education
broadened the scope of the study beyond the precise
wording of Title IIT of the Act (a title for which a
specific appropriation was not made) by saying:

The scope of your work should be wide
ranging. Every aspect of instructional
technology and every problem which may
arise in its development should be in-
cluded in your study.

Tn the light of this mandate, the Commission has
concerned itself with the whole gamut of instructional
technology -~ old, new, and future; mechanical and
electronic; automated and cybernated; from innovations
in print technology to computers; from classrooms to

multimedia centers.

In addition to investigating the status and
potential of each medium, the Commission has studied
instructional technology as a whole -~ as a system
greater than the sum of the various media. Through~
out the study, our focus has been on the potential
use of technology to improve learning from preschool
to graduate school to adult education.




WHAT IS INSTRUCTIONAL TECHNOLOGY?

: "Instructional technology can be defined in two ways. 1In its

: more familiar sense, it means the media born of the communications
revolution which can be used for instructional purposes alongside
the teacher, textbook, and blackboard. In general, the Commission's

: report follows this usage. In order to reflect present-day

4 reality, the Commission has had to look at the pieces that make up

3 instructional technology: television, films, overhead projectors,

computers, and the other items of 'hardware' and 'software' (to

use the convenient jargon that distinguishes machines from pro-

grams). In nearly every case, these media have entered education

independently, and still operate more in isolation than in

combination.

The second and less familiar definition of instructional tech-
nology goes beyond any particular medium or device. 1In this sense,
instructional technology is more than the sum of its paris. It
is. a systematic way of designing, carrying out, and evaluating the
total process of learning and teaching in terms of specific objec-
tives, based on research in human leéarning and communication,
and employing a combination of human and nonhuman resources to
bring about more effective instruction. The widespread accept-

a’ ance and application of this broad definition belongs to the future,"
] (From Chapter II, p. 27.)
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Note: The quotations included in the report were
selected to illustrate the range of judgments and
opinions about instructional technology, and do not
necessarily represent the views of the Commission.
The quotations are reprinted by permission of the

z authors, and are_subject to the usual copyright re-
} strictions; all rights are reserved on behalf of

‘ the authors. The boxed examples, unless otherwise

] attributed, were compiled by the staff from various
: sources including their own observations.
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The repetition, sometimes verbatim, of ideas and
statements in the report is intentional in order
to make each section of the report complete in
itself,

Appendices A through E deal with specific aspects
of instructional technology and are intended for
the reader interested in further details on such
matters as cost or the application of technology
- to special educational preblems.
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SUMMARY

The Commission on Instructional Technology was established
in the belief that technology, properly supported and wisely
employed; could hélp meet some of the nation's most pressing
educational needs. The Commission's task was to determine, in
a study lasting more than a year, whether this belief in
technology’s value for education is justified; and, if it is

justified, to recommend to the President and the Congress

a

specific actions to provide for the most effective possible

application of technology to American education.

The Commission tock as the starting point of its study not
technology, but learning.. The heart of education is the student
learning, and the value of any technology used in education

must therefore be measured by its capacity to improve learning.

But today, we observed, learning in our schools and colleges

is increasingly impeded by such troubles as the growing gap between edu~

pation's income and needs, and the shortage of good teachers in the

right places, Formal education is not responsive enough: the

organization of schools and colleges takes too little account
of even what is now known about the process of human learning,
particularly of the range of individual differences among

" students. This condition makes schools particularly unresponsive




to the needs of disadvantaged and minority-group children.

Moreover, formal education is in an important sense outmoded --
students learn outside schools in ways which differ radically
from the ways they learn inside school. Educational institutions
make scant use of the potent means of comﬁunication that modern
society finds indispensable and that occupy so much of young

people's out-of-school time.

Today technology touches only a small fraction of instruction.
Colleges, universities, and schools have been using television,
films, computers, or programed texts in instruction, but to
a limited extent. The results are mixed, with some institutions
making a creative and sustaineé use of the new media while

others, after an initial burst of enthusiasm, quickly lose .

interest.

Exémining the impact of techmnology on Amgrican education
in 1969 is like examining the impact of the automobile on
American life when the Model T Ford first came on the market.
The further ahead ome looks, the more benefits technology seems
to hold out for education. The Commission weighed future promise
against present aghievéments, and examined the discrepancies
between the science~-fiction myths of instr;ctional technology

and the down-~to-earth facts.

Obviously, the problems that confront education have mo.

one solution. But learning might be significantly improved if




g!? . the so-called second industrial revolution -- the revolution of
information processing and communication -- could be harnessed

to the tasks of instruction.

On the basis of present experience and informed projectibns,

the Commission believes that technology could bring about far

more productive use of the teacher's and the student's time. Of

particular importance is its capacity to previde instruction

that is truly tailﬁred to each individual student; the traditional
' resources of ‘teacher and textbook.are not sufficiently flexible by

. themselves. Moreover, technology could help educators base in-

e e e o e e\ ape s cwera e e e

struction more systematically on what is known about learning

- ————

and communication, not bnly guiding the basic research, but also

4 : '
‘%QD providing the strategies for applying research findings.

There are other reasons for. harnessing technology fully to
the work of schools and colleges. New forms of communication give
man new capacities. Instructional technology could extend the \‘

scope and power of instruction. It could help to bridge

the gap between the outside world and the school, thus making

! .
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learning more immediate and more relevant. Perhaps technology's
_greatest boon could be to make education more democratic.

Access to the best teaching and the richest opportunities for
learning is inevitably inequitable because of the ¢onstraints of

I economics, geography, or cther factors having nothing to do with

a student's ability to learn. Through television, film, and other




forms of telecommunications, however, the remote rural college
and the hard-pressed ghetto school could share the intellectual
and esthetic advantages of the best institutions and the richest

community resources.

In the conviction that technology can make education more
productiye; individual, and powerful, make learning more
immediate, give instruction a more scientific base, and make
access to edﬁcation more equal, the Commission concludes that
the nation should increase its investment in instructional tech-
nology, thereby upgrading the quality gf education, and, ulti-

mately, the quality of individuals' lives and of society generally.

Our study has shown that one-shot injections of a single
tecﬁnqlogical medium are ineffective. At best they offer only
optional "enrichment." Technology, we believe, can carry out its
full potential for education only insofar as educators embrace \j

instructional technology as a system and integrate a range of

human and nonhuman resources into the total educational process.

To achieve such improvements, Ehe knowledge of how people
learn must be deepened, and the capacity to put that knowledge
to effective use must be augmented. In the process the organiza-
tion and governance of the entiré educational enterprise may well
have to be changed. So ﬁay the preparation and deployment of

professionals and other highly trained speciélists. To make




instruction productive and responsive to individual students, the

barriers that stand between the formal institutions of education

and the larger community may have to be breached.

The changes required will probably be as thdroughgoing as

‘those which industry underwent when it shifted from hand labor
to mechanization, But a society hurtling iﬁto the age of the

- computer ;nd the satellite can no longer be held back by an edu-
cational sysfem which is limping along at the blackboard-and-

" textbook stage of communication.

The six recommendations proposed in Chgpter V of this report
comprise the initial steps which .the éommission on Instructional
Technology considers essential, beginning with a new agéncy to
provide leadership and focus for concerted action. Recommendation
#1 would establish the'National Institutes of Education (N.I.E.)
within the Department of'Health, Education, and Welfare, with

broad authorization to support and fund greatly strengthened

programs in educational research, development, and application.

The N.I.E. would consist of several constituent institutes, and
through them make grants to universities and other independent
research institutions, as well as conduct research itself. It

would also sponsor several strong autonomous centers for research,

development, and application, and a few comprehensive demonstra-

tion projects.




A National Institute of Instructional Technology (N.I.I.T.)

should be established within the National Institutes of Education

{ to work closely with existing agencies concerned with instructional
technology and to establish such other regional centers and pro-
grams as it deems necessary (Recommendation #2)., It would

" concentrate on research, development, and dpplication of technology.

- One of its chief functions would be to encourage the production

of a wide variety of good instructional materials.,

The proposed National Institute of Instructional Technology %

should also take the lead in searching out, organizing, and pre-

paring for distribution high-quality material, in all media,

needed to improve education (Recommendation #3). To this end,

the N.I.I.T. should consider establishing a center or ”1ibréry"
" of educational resources. The center would take on additional
responsibilities, such as helping school and college libraries

transform themselves into comprehensive learning centers.

Projects ‘to demonstrate the value of techmnology for instruc-
tion (Recommendation #4) would be initiated by the National
Institute for Tnstructional Technology. These projects would
concentrate funds and other resources on a few carefully selected

communities or school districts, with the emphasis on pockets of '

poverty or minority-group deprivation. The schocl system of the
District of Columbia might be invited to mount the first of such

model demonstrations.




Improving the capacity of educators té make good use of
technoiogy would be a major function of the §r0posed National Lo
Institute of Instructional Technology. Recommendation #5 pro-
poses the support of programs, based on stepped-up research

and development, to train and retrain teachers, administrators,

and a variety of specialists.

Recommendation #6 proposes a mechanism whereby the National
Institute of Instructional Technology could briné education and
industry together in a close working relationship to advance the

effectiveness of instruction through technoclogy.

The Commission has concluded that only the federal govern-

ment can undertake the major responsibility for the expenditures

for basic and applied research, development,-and application’

required. in the years-immediately ahead. Furthermore, ‘we

believe that the minimum initial financing required to carry out
" the recommendations of this report is approximately $565 million.
Of this about $150 million would be required to launch the
National Institutes of Education and the National Institute of
Instruqtional Technology. The remaining $415 million would be
required for the first full year of operation, including approxi-

mately $250 million for the research, development, and application

activities of the institutes, $25 million for the center or
"library " of educational resources, $100 million for demonstra-

tion projects, and $40 -million for the training of personnel,




-

The aggregate amount'suggested would equal no more than 1 percent

of the projected total expenditures for American education in

. fiscal 1972.

. In October 1968, before his election, President Nixoﬁ
proposed the creation of a National Institﬁte for the Educational
- Future. ﬂr. Nixon said: "This institute will take us into the

space age in education. We are on the threshold of great changes,
“ many brought about by the possibilities inherent in new tech-~

nology."

The Commission believes that its proposals will help

achieve this wvision.
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Chapter I

FOCUS ON LEARNING

Dissatisfaction with American education is everywhere
evident. Opinions as to what should be done often contradict

each other. But there is a clear demand for action that will

enhance the learning of the individual student, the effective- -
ness of schools and colleges, and ultimately the quality of

the nation's life, )

Since the late fifties, the federal govermment has granted

] billions of dollars to finance curriculum reforms, inncvations

j E ) of all kinds in thousands of schools, and a large program
designed specifically to improve the instruction of the dis-
advantaged. Yet the outcome of much of this endeavor and

. expenditure has been, to put it mildly, disappointing., Ail too
often innovations ha&e been alterations in form rather than

substance, soon to be dropped in favor of a later model.

More recently, radical critics (and many students) have
begun to question the axioms of American education, suggesting
revision of the compulsory education laws, competitive

alternatives to the public schools, and abolition of traditional

]
instructional procedures. Maverick educators have set up

freedom schools, street’ academies in the big-city ghettos,




schools without buildings or classrooms or conventionally orga-

nized programs.

But for all the fanfare, effort, money, and good will, the
generality of schools and colleges is much the same as it was a
generation ago. Many people, educators included, have come to
the conclusion that fundamental and far-reaching changes must

be made.

The establishment in lower and secondary edu-
cation is probably the most encrusted in the
entire world. They still are tcaching children
as we were taught thirty years' ago. A child
today who comes into kindergarten has had

from 3,000 to 4,000 hours sitting in front of
that television tube, absorbing unstructured
data that takes him way past Dick and Jane.

And the system just doesn't respond to that.

Robeft H. Finch
Secretary of Health,
Education, and Welfare

; The crisis in education has been a long time building. The
iceberg image is unavoidable: most of the troubles have been
with us for years ~-- but nine~tenths submerged beneath a sea

of public complacency and preoccupation with other matters. Today,

however, no cne can ignore the problems which are pressing in from

every side.

To some extent the schools and colleges are victims of

conditions beyond their control: rapid population growth and

I/ R I




mobility, country;t6~city migration, unpredictable economic N
and social changes wrought by technology, disproportionate mili-

tary claims on the gross national product. Added to these are the
pervasive malaise and uncharacteristic self-doubts manifest today

in America especially among the young, a condition resulting from

many féctérs -- a long, unpopular war, poverty amid affluence,
the bittér harvest of protracted racial injustice, and the menace
of crime and violence. 1If education is sometimes made the scape-
goat for the ills of society, the reason lies partly in the faith
that most Americans from Jefferson's day to the presenf have had

in the importance and power of education,

Certainly it is not possible to spend any prolonged
period visiting publiec-school classrooms without be-
ing appalled by the mutilation visible everywhere--
mutilation of spontaneity, of joy in learning, of

f pleasure of creation, of sense of self. The public
schools -~ those "killers of the dream,'" to appropri-
ate a phrase of Lillian Smith's -~ are the kind of
institution one cannot really dislike until one gets
to know it well,

Because they take the schools so much for granted,
adults fail to appreciate what grim, joyless places
most American schools are, how oppressive and petty
are the rules by which they are governed, how in-

1 ' tellectually sterile and aesthetically barren the

: atmosphere, what an appalling lack of civility obtains
on the part of teachers and principals. The fact is
that schools are not organized to facilitate learning
(and certainly not joy in learning); they are orga-
nized and managed so as to facilitate order.

Charles E. Silberman, Director
The Carnegie Study for
the Education of Educators




Against this troubled background the Commission on Instruc-
tional Technology was appointed and assigned its task -- to
examine the instructional uses of such media as television,
computers, tapes, radio, and their relation to each other. Im-
plicit in this chafge ﬁay have been the hope that here, in the
technology that had made America one of the most affluent and
powerful nations in history, could be found the magic to trans-

form American education. But the rationale for the Commission's

| study was more modest and realistic: the belief that technology,

L e

properly supported and wisely employed, could help meet some of

the nation's most préssing educational needs,

The Commission's aims were:

a. To determine whether in fact this belief in

technology's value for education is justified;

b, If it is justified, to recommend to‘the
President and the Congress specific actions
that may be taken to provide for the most
effective possible application of technology

to instruction.

Means and Ends’

The Commission's mandate concerned the means of instruc-

tion ~~- especially such newer means as television or computers,

But in education as elsewhere means are inextricably involved

with ends.,




How can powerful means of instruction play their proper role
in.échicving desired ends, both the broad ﬁurposes of education
and the proximate goals of classroom instruction, without becoming
the dominant factor in the mixture? Technology has a way of
shaping the ends it ostensibly serves. To date, man has not
been eﬁtirely successful in harnessing the machine to humane ends.
Instead, techmological society has at times subjugated human
values to mechanical efficiency. It has adjusted men to machines
rather than machines to men, permitted communications mgdia like

television to stablize at a low level, allowed industr§ and the

automobile to foul and choke and scar the environment.

Are educators so conscientious and clever that there is mno
need to fear similar misuses of technology in education? It

would hardly seem so. The dangers of dehumanization are as real

_ for education as they are for other social institutions if

schools and colleges fall prey to a technological order in which

means determine ends.

As the current scene attests, there is also the constant
need to make the reality of schools and colleges come closer to
education's goals. Much of thé pervasive student dissatisfaction
today appears Eo stem from such discrepanéies as those between
ghe rhetoric of college catalogs and what actually takes place
day after day in the classroom. Tndeed, some critics hold that

American education is already dehumanized without zechnology.
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In determining the proper direction for America's educa-

tionai institutions, the answers must be sought across the

total spectrum of human interest, experience, and value. There
is no single goal of education. Its purposes are many, to match

the pluralistic structure of America itself.

Edgcation should be concerned first with the well-being of
the individual student and his capacity for a productive and
happy 1ife.as a person and as a worker. But education must also
be concerned with the well-being of the nation: its economic
and social integrity, its political wisdom, its security and
survival and growth. It must be concerneé with the intellectual,
artistic, and spiritual Valués By which men live and by which
their judgments are made and their purposes defined. Education
must help to answer the all-important question of how to achieve
and preserve a genuinely free society in which men are authentic
persons who are masters rather than slaves of the forces which

help shape their world.

It is important to come to grips with these large matters in
~order to set the perspective and direction for schools and colleges.
But instructional programs must.also be shaped to f£it more immediate
ends, goals which lie within the reach of the student and teacher.
The worth of fnstruztional equipment, materials, and techniques

must be judged in terms of their effectiveness in achieving these




5 goals, as they relate to the basic types of personal experience =--

feelings and actions, as well as thought.

- Quite properly, the prime concerns of schools and colleges are
“ . thought, reason, and knowledge. But American education runs the
risk of neglecting the noncognitive facets of life. Western culture
has a long tradition of preoccupation with knowledge, reason, and

abstraction, a habit of mind that has produced. a verbal-conceptual

type of education that relies heavily on language and language skills.

Lottt

The ability to use words and mathematical symbols and to engage in
logical discourse with complex ideas is for us the chief mark of
educational achievement. The inner life of feeling and appreciation,

and the moral, esthetic, and spiritual values associated with that

life, deserve far more attention than they commonly receive, especi-

~ally in formal education.

he is trying to think
to teach them to think
he tries it by a pond
to tell them why he likes it
to help them like it

he teaches: them

he makes love to them

‘he dies with them a little
they ask no questions

after a while they all go away

"teechur,"
by Dick Higgins




17

In conducting our study we have tried to keep this imbalance
in mind, looking for the potential values of instructional tech~

nology that go beyond the mere transmission of information.

Learning

Since the heart of education is the student learning, the value
of any technology must be measured By.its ability to facilitate
learning. ILearning therefore has been the Commission's touchstone
‘throughout., All our studies, inquiries, research, and deliberations
have begun and ended here: with the student as learner -- whether he
learns by'himself, with fellow students, through a.teacher, or
through some other agent. This emphasis is consonaﬁt with the most
promising advances in educatibn. "Less teaching and more learning"
has been a goal of enlightened educators since Comenius pleéded for

it in the 17th century.

We have been making assumptions-for centuries about
how learning takes place, how it is motivated, and
how the teacher should teach., I think we have
reason to believe that most of those assumptions
were wrong and that most significant learning has
taken place despite teachers rather than because of
them, '

One only has to reflect on the magnificent way the
infant .learns how to understand and speak his
native tongue without formal. instruction or systema-
tic teaching systems. Later on, when he is learning
to read, under systematic tutelage with specially
designed materials and large amounts of time devoted
to it, he has much greater difficulty, and less

success.,

J. Richard Suchman
Educational Consultant




The Commission's focus on learning disclosed three significant

conditions:

IMPEDED EDUCATION

UNRESPONSIVE EDUCATION

OUTMODED EDUCATION

Learning in American schools and
colleges is impeded by such
troubles as the increasing gap
between éducatioﬁ's ifhcome and
needs, and shortages of good

teachers in the right places.

The organization of schools and

- colleges take little account of

even What is now known abqut the
process of human learning, includ-
ing the range of individual differ-~
ences amohg learners and styles of
learniné. This condition makes
schools particularly unresponsive
to the needs of disadvantaged and

minority=~-group students.

The ways that students learn out-
side school differ radically from
the ways they learn inside school,
Formal education makes only limited
use of the many means of communi-
cation which society at large finds

indispensable.

- —— o




Impeded Education

The factors which are impeding education will not yield: to
conventional remedies, To be sure, it would be a giant step forward

if the nation could double or triple its educational budget, find

the requisite manpower and leadership, and improve poor and mediocre
i institﬁtions. Better-trained teachers and administrators, more
modern facilities, better teaching materials in adequate supply --
there is no denying that sharply stepped-up outlays of time, money,

talent, and effort could go far to improve education and alleviate
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some of its grosser inequities and more obvious failures. But "more

of the same'" -~ or even '"more of the same, but better" -- will not

get at the root of education's troubles.

Education is beyond repair. What is needed is radical
reform. This reform is to include the nature of the |
schooling process, the systems which control educa- |
tional policy, and the institutions which prepare ;
persons to be teachers.,

Teachers for the Real World

B. Othanel Smith, et al, for
the American Association of
"Colleges for Teacher Education

If under present methods education is -impeded, if present

arrangements of time, space, teacher and student role are incapable

of resolving the major problems facing American education, the

answers must lie in fundamental change.
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Unresponsive Education

Researchers in human learning agree that individuals differ
markedly in the ways they learn, in the sbeed at which they learn,
in their motivation to learn, and in what they desire to learn.
But educational institutions cater énly fractionally to these
individﬁal.differences. Even in the best *schools, where students?
achievements in the three R's and the standard subjects are well
above grade, and resounding percentages graduate from high school
to enter college, many thoughtful educators and outside qbservers

believe that institutions have lost touch with the individual student,

Most schools and colleges are still iocked into conventional
patterns of grade structure, Eiﬁe span, and subject-matter division
that fail to exploit each student's individual capacities, interests,
and personality. Conventional practice is geared‘to some abstract
"average'" or "norm" that penalizes both the unﬁsually gifted and
the seemingly backward student as well as the spectrum that lies

between.

Schools are graded as an administrative convenience.
Such an organizational pattern merely permits us to
obtain prettier and neater statistical tables. The
question from the state superintendent is: '"'How
many children in the second grade?" Answer: '400,"
So what? There is at least a four-year achievement
" span among these children, and any '"second grade"
teacher can attest to this. There is no such thing
as a ''second grade.'" Such nomenclature merely pro-
vides information for census studies or reports to
the country. It has nothing to do with the educa-
tion of children.
Robert M. Finley, Superintendent
Glen Cove Public Schools, New
York
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How then can conditions of learning be designed that effectively
respond to the individual differences among learners? Although
research has pointed up these differences, it has not yet provided
adequate guidelineg for the design of individualized instruction.

One thing, however, seems clear: the traditiopal mix of teacher,
textboak{ and blackboard is not sufficiently flexible by itself to
make learning an individualized process. Differentiated-types of
instruction -- with less rigid student groupings and a more flexible

range of resources -- are essential.

Individualized instruction does not mean the end of group
instruction. It meaﬁs shaping instruction to the needs and styles
of the learners and the requirements of the subject matter. Instruc~
tion geared to the individual calls for many different arrangements,

from independent study to large-group instruction,

.Outmoded Education

Today's students are deluged by electronic media and many types
of audiovisual communications: .television and movies occupy more
of their waking hours than any other single activity including

school. The transistor radio pounds at their ears with the rock

rhythms and lyrics to which they respond as they seldom do to ‘conventional

music and poetry. The telephone, the mass~circulation magazine,

the paperback book, the phonograph and tape recorder -~ all are

integral and intimate elements of their lives. They shape the ways




in which young people think, determine whom they admire and whom
theylscorn, what and how they feel about love, war, life, death -- )

and about education.,

.Children learn, from television and from the ads,
just what is happening in the world, about the

; pill and IUD and organ transplantation and tissue
§ ' propagation. They are learning about the possi-

' bility of test-tube babies while the schools are
.still cautiously producing a few carefully sterile
remarks about reproduction.

The prewar generation grew up trained to 'concen-
trate," to work in quiet libraries where people

were punished for talking, to finish their lessons
before they played records or turned on the radio.

The postwar generation has learned to read and

. study and think with several media going at once,
(; TV showing a game with the sound turned off, the

! radio turned on to a radio commentator on the

] same game, a long-playing record providing back-
ground music, as ninth graders glued to the tele~-
phone compare notes on the problems .they are doing.

; Margaret Mead

C Curator of Ethnology
Emeritus

American Museum of
Natural History

As & result of this communications barrage, today's child has
: .. a world view entirely different £rom his parents'. To some

observers, this change in sensibility makes formal education

virtually obsolete as currently practiced, They argue that to
compete for students' interest, educators must reconsider both

what they teach and how they teach it. For example, the child who
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has absorbed the rudiments of space rocketry from live television
broadcasts of the astronauts may not only resist covering the same
topic in class; he may also find that other subjects seem pallid
when presented by a harried, inexpert teacher unassisted by tech-
nology. Are we asking too much to insiét that learning in school
should be at least as interesting and relevant as the learning

that goes on incessantly outside of school?

The young of many countries continue daily to
manifest revulsion against the traditional effort
to contain the educational processes in the bureau-
cratic and homogenized spaces of existing schools
and colleges and curricula,

Young and old alike now live in unique service
environments of information., It is a many-layered
environment,

The inner layers are the.familiar electric networks
of telegraph and telephone and radio and TV. The
outer layers are jet and satellite.

To go on building 19th century spaces for the stor-
ing and dissemination of classified information is
perfectly natural, It is also fatal,

Marshall McLuhan
Director of the Center

for Culture and Technology
University of Toronto

Society employs a wide range of communications, America would
almost stop functioning without telephones, computers, and jets,
Communications technology has given man new powers that enable him

not only to accomplish existing tasks more efficiently but also to




undertake new tasks that were previously impossible. Space flights
could not have taken place without the instantaneous computer cal-

culations that control orbiting and reentry.

Leamning and Instructional Technology

The multiple problems that confront American education have
no single solution., But learning could be significantly improved

if the technology and techniques of the so-called second industrial

revolution -~ the revolution of information processing and communi-

cation -~ could be harnessed to the tasks of the‘schoois and collegest

s

Can technology help the mediocre teacher or
the one who really doesn't like young people?
I suppose our major hope for computers and
other technology is to compensate for the
imperfections of those who can be trained to
teach but who cannot be taught to be good
teachers.

John Caffrey,  Director
Commission on Administra-
tive Affairs

American Council. on
Education

Colleges, universities, and schaols have been making a limited

" application of technology -- television,  films, computers, teaching

machines -- to instruction. How has this instructional technology
fared? Has it shown the capabilities to tackle the complex prob-

lems of learning which can now be identified? Do the accomplish-

-

ments of the various types of imstructional technology justify
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the belief that "technology, properly supported and wisely
'employed, could help meet some of the nation's most pressing

educational needs''?
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Chapter 1II

. INSTRUCTIONAL TECHNOLOGY TODAY
Examining the impact of modern technology on instruction in

1969 is like exémining the impact of the automobile on American life

in 1908 when the Model T first came on the market, or the impact

of technology on farming a decade after the appearance of McCormick's

reaper., Western man may now be entering the poét-industrial age,

but his children attehd schools and colléges that are just catching

up with the industrial age, and have scarcely been brushed by the

communications revolution,. Indeed, the very term "instructional

technology' .is unfamiliar not only to the ﬁublic at: large but to

1 many teachers and administrators as well,

Instructional technology is today largely
supplementary to the two primary media of
instruction: the textbook and the teacher.
Eliminate either of these and the educational
system would be transformed. Eliminate all
of the technology, and education would go on
with hardly a missed lesson.

Norman D. Kurland, Director

Center on Innovation in
Education

New York State Education

Department




Instructional technology can be defined in two ways. 1In its
more familiar sense, it means the media born of tﬁe'COmmunications
revolution which can be used for instructional purposes alongside
the teacher, textbook, and blackboard. Tn general, the Commis-
sion's report follows this usage. 1In order to reflect present-
day reality, the Commission has had‘to look at the pieceé that
make up instructional technology: television, f£ilms, overhead
projectors, computers, and the other items of '"hardware"

and "software" (to use the convenient jargon that distin-

guishes machines from programs). In nearly every case, these
media have entered education independently, and still operate

more in isolation than in combination.

The second and less familiar definition of instructional
technology goes beyond any particular medium or device, In this
sensé, instructional technology is @oré than the sum of its
parts., It is a systematic way of desigping; carrying out, and
evaluating the total process of learning and teaching in terms of
specific objectives, based on research in human learning and
communication, and employing a combination of human and nonhuman
resources to bring about more effective instruction. The wide-
spread acceptance and applicat{on of this broad definition belongs
to the future. Though only a limited number of institutions have
attempted to design instruction using such a systematic, compre-

hensive approach, there is reason to believe that this approach

27
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holds the key to the contribution technology can make to the
advancement of education. It became clear, in fact, as we
pursued our study, that a major obstacle to instructional tech-

nology's fulfillment has been its application by bits and pieces.

. Instructional technology, by either definition, includes a
wide array of instruments, devices, and techniques, each with its

particular problems, potential, and advocates. Note, however,

that neither definition equates technology with "machines" --

an easy mistake to make, To put prbne emphasis on equiggent --
e.g., films, coaxial cable, teaching.machines--- can lead up a
blind alléy. Many observers believe, for instance, that fascina-
tion with the gadgetry of iﬁstfuqtional telévision to the exclusion

of the idea behind it has often led to stereotyped and impoverished

uses of that medium.

Has all of this made any real difference in
what teachers do in classrooms, in how instruc-
tion is managed, and in how children learn in

- classrooms today? One could be gentle and say
that the answer, like the schools, is pluralis-
tic. But anyone who knows teachers and teaching
and who visits schools will report a negative
answer. In sum, it has made very little
difference. What God hath wrought -- from
telegram to transistor -- man has made little
use of in the teaching-learning process that
persists today in the classroom.

Robert .C. Snider

Assistant Director, Division
of Educational Technology
National Education Association
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Tnstructional Technology: Myth and Reality

Tn addition to encountering different views on the meaning
of "“nstructional technology,' the Commission also encountered many
different judgments on instructional techmology's present and
potential role in American education. The education profession
and the general public have been bombarded for some time with
rosy predictions of how téchnology could quickly transform our
séﬂ&éié and‘céiléges: Such visiéﬁs have been characferized
as "the myths of instructional technology" by Anthony G.

Oettinger, a linguist and mathematician associated with the

Harvard Program on Technology and Society. He describes

himself "not as a Luddite fearful of the Machine nor as a

shrinking humanist living in the past, but as a scientist and
engineer convinced that educational technology holds great

promise."

Of his recent book Run, Computer, Run Mr. Oettinger has

written: "My aim in analyzing the myths, the institutional

failures, the brazen exploitations, the oppressive self-

delusions that make a mockery of technological change in educa-

 tion is not to deny the promise, but to rescue it from unmerited

disillusionment. I say there are no easy victories, no quick

answers, no panaceas., 1If we are to realize the promise, we

must not allow our human and material resources to be diverted

into showy changes in form that will continue to block change in
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substance, Fundamental ignorance remains to be overcome in many
realms that bear on the successful application of modern technology g
to education and we must therefore be prepared to encourage long-

term investment in the exploration of diverse paths."

With changes coming so fast, definitive judgments and projec-

et

tions are almost impossible. While there is a convincing case for
instructional technology as a cohesive, promising new approach to
the whole problem of improving learning, examples are limited and 1

largely unevaluated.

Technological devices already introduced into schools
in recent years have had only peripheral impact,
partly because educational technology is as yet much 1
more primitive than is generally appreciated, so that
fragile, unreliable, and expensive devices often
gather dust in a classroom corner after an initial
wave of enthusiasm has subsided.

Knowledge about how to apply the technology is even
more primitive, in a number of respects. Even when
machines work and classroom attitudes are attuned to
their use. attempts to graft the new techniques to old
curriculums have proved spectacularly unsuccessful and
largely unrelieved as yet by imaginative technical and
curriculum innovation tailored to the new demands and
possibilities of education.

Emmanuel G. Mesthene, Director
Harvard University Program on
Technology and Society

In American schools and colleges today the major source of

instruction other than the teacher in person is the book, plus such




immemorial accessoriés as charts and blackboards. Consider this
simple calculation. There are fifty million pupils attending class
"an average of five hours a day, five days a week. 1In the aggregate,
for the nation as a whole, the total comes to about 1,250,000,000
pupil class hours a week., All the films, filmstrips, records, pro-
gramed texts, television, and computer programs do not £ill more than
5 percenf of these class hours, Some experts put the figure

at 1 percent or less., For higher education the estimated use of

instructional technology is of the same order.

Most theorists who have contributed to the best think-
ing and writing in this field, describe motion pictures
in education as noncinematic, pedantic, ineffective --
produced by amateurs or unimaginative professionals for
unimaginative educators who simply use dull films as
-substitutes for dull lectures.

Robert W. Wagner, Chairman
Department of Photography and Cinema
Ohio State University

To generalize and oversimplify: the present status of instruc-

tional technology in American education is low in both quantity and

quality. Rather than taking hold and gaining followers through suc-
cessful demonstrations, many ambitious projects have faltered and
failed., Rather than boldly exploring fresh strategies to stimulate
.learning, most projects have merely translated existing curricula and
teaching techniques into the newer media, Rather than filling a
functional role in a comprehensive approach to the design of instruc~
tion, most innovators have chosen or been forced to confine themselves
to their own special medium or technique. Rather than moving into the

center of the planning process in education, most technologically

oriented educators are on its periphery.
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The chief problems of using satellites for educa-
tion are now ground problems, not space problems.
The hardware has outrun the software. The tools
are so fascinating that we have tended to watch
them develop and marvel at them and to neglect
the moré mundane and messier questions of how to
use them. )

Wilbur Schramm, Director

Institute for Communication
Research

Stanford University

On the quantitative side, statistics are sketchy and often
inconsistent. Furthermore, without uniform criteria; it is often
diffiéult if not impossible to make useful comparisons or to arrive
at sound conclusions on chanéing patterns of use. There is a glaring
lack of data reliably indicating the actual use of the &arious tech-

nological media, as aga{nst their mere availability in an institution.

There is no doubt about the rise in the number of tape recorders,

record players, projectors, and filmstrips available for use. But

the Commission learned again and again, frém scPdol superintendents
and media experts, about tﬁe widespread failure of instructors to

use equipment’and materials (inclﬁding expensive installatiqné such
as language laboratories bought with newly authorized federal funds).
"Gathering dust! was the recurring phrase for what has happened to

a.great deal of technological equipment.

The evidence on the quality of most available programs is

equally dispiriting. ' For example, the National Instructional

]
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Television Center, established a few years ago to winnow out and
distribute good instructional television programs, found only a very
small fraction of the programs scanned worthy of national distribu-
tion, Comparable judgments apply to most instructional media, from

films to programed instruction.

As long as television represents for the schools
only a public-address system with pictures, there
is nothing but casual mediocrity to be expected.

John W. Meaney

Professor of Communication
Arts

University of Notre Dame

But there are recent reassuring examples, too, of good program-

ing and wise applications of instructional-technolbgy. Some of

these examples are coming out ‘'of the Research and Development

federal govermment, The best foreshadow what technology's full
contribution might be to education: they integrate a range of
media old and new, exploiting the special qualities of each; they
are based on sustained research and development, with plenty of
feedback from field testing to enable needed change and improve-
ments to be maée. Moreover, they are designed so that the results

can be carefully evaluated.
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The fact is, then, that instructional technology is a mixed

bag. It can be anything from an audiovisual graveyard in the base-

ment of some school, to a successful computer-assisted course in

e e s g <

Russian, to the extensive instructional television network in

South Carolina.

Twenty-two Stanford University students in an
introductory Russian course during 1967-68 spent
about 50 minutes a day, five days a week, at a
computer console., A total of 135 lessons were
specially prepared and presented to the students
in a combined audio and teletype format. The
students responded on a Model-33 teletype with

a special keyboard containing the Cyrillic
alphabet. During the period prior to the final
examination, the computer assessed each student's
performance and told him the areas in which he i
should concentrate his efforts. The student
could redo any lesson or portion of a lesson at
the computer console, - - ;

Costs of Instructional Technology

Any consideration of instructional technology in American

N
-

‘education would be incomplete without a look at costs. Occasionally,
technology saves money for schools or colleges -~ for instance,
when closed-circuit television makes up for unavailable art or

music teachers (as in Washington County, Maryland) or reproduces

the lecturer in multiple classrooms (as in a number of public

universities which use television to handle overflow freshman and
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sophomore classes). Many believe that wide-scale use of certain
kinds of technology, with corresponding reduction of initial invest-

ment costs and well-planned operating procedures, could effect

economics in education. But a true technology of instruction that
integrates human and nonhuman resources into a comprehensive system

to improve learning is unlikely to save money. Quality comes high.

More dollars are spent in one week for programing
three major television networks than in a year
for all educational television.

Newton N. Minow, former
Chairman, Federal
Communications Commission

To date, costs of large-scale demonstration projects making

extensive usc of technology have been substantial. The Midwest Program

~on Airborne Television Instruction cost $18 mjillion (1961-1965). The

Children's Television Workshop, which will start broadcasting in

the fall of 1969, has estimated the cost bf its initial series of
130 one~hour television programs at $8 million, including develop-
mental costs, The Education Devélopment Center spent approximately
$6.5 million to develop a single high-school physics course. It
also spent about $3.1 million to develop its widely acclaimed series
of films on fluid mechanics, and about $8.1 million for its elemen-

tary~school science course,




There are several factors which contribute to the high cost
of instructional technology, on top of the large initial investment
in complex equipment such as computers, television, and talking

typewriters; specifically, the cost of::

1.

3.

4.

The TV advertising budget for a fifty second com-
mercial selling a headache tablet is larger than
the annual budget for public television.

Gabriel D, Ofiesh, Director
Center for Educational 1

Technology :
Catholic University of America

)

Developing and testing high-quality programs.

Providing time for teachers to gain an understanding

of technology, to learn the technical skills necessary,

and to plan programs.
Employing media specialists and teacher aides.

Maintaining equipment,

Experiments which have not taken these factors into account

have generally failed. Equipment too often wears out or succumbs

to casual vandalism; no one is available to repair it quickly and

few are willing to depend on it thereafter. Attempts to cut corners

by not properly training teachers or by not hiring enough specialists

.
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can produce poor results or none at all. One teacher told the
Commission that his school, a new institution fully equipped to
integrate the most advanced technology into the curriculum, had
to abandon the system after a year and a half because teachers

were never trained in its use and technicians were lacking.

Today, the estimated costs of a computer-based instructional
system, for example, vary enormously. While the cost of hardware
can be approximated, estimates of the cost of effective, high-
quality programs are meaningless until much more research and
developmént work has been done. Professor Phil C. Lange of
Teachers College, Columbia University, told the Comﬁission: "Most
of the figures that I see on.computers just don't, add up;
the only way the figures do make sense is when there is an assump-
tion of a statewide or regional monopoly using a standard curriculum

for a fixed population,"

There is an even more basic problem. The techniques of cost
accounting used by educational institutions do not provide the
necessary data., In general, schools and colleges conduct their
business by methods that yield few valid measures to guide educa-
tion's managers in cﬂoosing among a range of instructional options.
John T. Dietrich and F. Craig Johnson of Michigan State University

told the Commission:
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At present, cost data on educational technology are
almost nonexistent. The lack of these data severely
impedes the academic decision-making process. Regard-
less of costing procedures used, ways must be found

to place costs of educational technology in perspec~
tive. Present inadequate cost data are frequently

so subjective that they are nothing more than pious
hopes. The time is here to come to grips with the
reality of cost analysis in the academic decision-
making process.

The effort to establish effective procedures for determining
instructional costs must be mounted. Its purpose has little ;
relagﬁon to that once vaunted "cult of efficiency" that sought

to bring business methods to bear on inefficient schools, The

purpose of sensible economic practice in education has less to do

with efficiency than with effectiveness. It is a question of

- education's turning out the highest-quality product possible =--
i.e., genuinely educated students -~ for the funds, talent, and

time expended in their education,

Diagnosis

High cost and inadequate costing téchniques are clearly a
major cause of instructional technology's lack of impact on
American schools and colleges., There are other causes important
to identify. Some afe quite tangible, such as insufficient time,

.

talent, and resources to produce effective and imaginative programs;

the inaccessibility of whatever good materials exist; lack of

specialists in instructional technology; inadequate preparation




and in-service training of teachers and administrators; the tendency
of some commercial firms to sell educators hardware designed for
noninstructional purposes. Other causcs are less tangible but more
fundamental -~ such as the lack of sustained, well-funded research
and development in the teaching-learning process. Too little is
known about how human beings learn, still less about how to apply

*
what is known,to the instructional process.

There is considerable "religiosity" associated
with instructional technology ~~ those thaf are
in the field seem to believe that the potential
is just lying there waiting .to be tapped. This
o reveals an underlying assumption: that the
system is adaptable to instructional technology,
Ce and that operations in this area will be welcome.
Such an assumption has not been wholeheartedly
validated.

Richard E. Spencer

Professor of Educational
Psycliology

University of Illinois

Obstacles to a more extensive use of instructional technology
also include negative teacher attitudes, lack of administrative
commitment, the pervasive conservatism of the education establish-
ment. The application of technology to something as "human" as
schooling smacks of sacrilege to many Americans, especially teachers.

Their opposition, or at least ambivalence, may well have been

aggravated by overemphasis on mass instruction, machines, and
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gadgetry, and by the expression "teaching'machine" (now pretty well

supplanted by 'programed instruction'').

Resistance to instructional technology among students and
teachers appears to be in direct ratio to the grade level. This
is borne out by observation as well as by such studies'as have been
made. ‘Elgmentary-school children and teaéhers accept television.a;
films far more readily than college students and teachers. ("I am a
student. Do not‘fold, spindle, or mutilagte,' read the protesting '
campus signs.) Primarily, fears center around prospects of
depepsonalization, standardization, conformity, and the gradual
elimination of whatéver diversity naw exists. High-school and
college staffs are also constrained by rigid schedules, departmental
zation, and to some measure by distrust of "dutside" materials,

Other negative attitudes toward instructional technology in both

students and teachers stem not so much from visions of a dehumanized

future as from actual unsatisfactory experiences with technology.

Tn the Midwest a determined group of faculty members
attempted to sabotage a newly installed computer
system for recording grades by punching random holes
in the cards used to report grades to the IBM machine.
At yet another university an embattled registrar
fought a proposal to introduce a streamlined com- -1
puter registration system, arguing that his office
could do the job more efficiently with traditional
hand methods. Whether these reactions are justified
or not, they serve as a reminder that institutions
of higher education have begun to convert important
segments of their administrative procedure to elec-
tronic computers and that the effects of this com~
version are being felt in all quarters of the
academic community. '

Francis E. Rourke and Glenn E.
Brooks, The Managerial Revolu-
tion in Higher Education

1=




A 1969 poll, éonducted for Life by Louis Harris and Associates,
Inc., showed a large majority of high school students and their
teachers eager for innovations. Both groups, for instance, wanted
more field work outside the school and more opportunities to work
directly in the community. But, according to the poll: "One
innovatioﬁ got an overwhelming thumbs-down from .the students:
teaching by films and closed-circuit television. The reason, they
said, was that it cast them in a passive role and froze out class
discussion." SContrasting with this sampling are some earlier studies
on student attitudes toward instructional television (at Pennsylvania
State University, for instance, and 6ther,colleges) that show students
taking a favorable or at least neutral attitude toward television
teaching. Generally the research shows that college students prefer
small discussion classes to television, but prefer television to

very large lecture classes.

There is a tendency among those working in the
field of educational technology to assume that
this is the only way to improve instruction and
schools., I prefer an overall system that allows
for alternate proven approaches, even if some

of them are traditional., Look at some first-

‘rate schools -~ Bronx High School of Science (New
York City) and New Trier High School (Winnetka,
Illinois) might serve as examples -- and I suspect

you will find that the human element, the human
teacher, is still dominant,

Mortimer Smith, Executive
Director, Council for
Basic Education




42

The Commission faced the basic question of whether instruc-

tional technology's poor showing to date is evidence that it does

< not have potential value for improving education. Is education

justified in resisting the advances of technology? The spectacular

success of technology in multiplying productivity in ‘other sectors

of American society does not mean that it can or should do the same
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for education. The growing number of social critics who see tech-

nology's detrimental effects on American society (air and water
pollution, scarred countryside, war machinery) fear that technology

could have a comparable effect on education.

ST A e e R T e e e T

2 ' Indeed, if instructional technology:merely provided more

-~.—.-potent means of conducting eauéation as usual, it would bring no
great benefits., It should be encouraged only if it promises, on the
basis of experience to date and on informed projéctions about the
future, enhanceﬁent of students' learning”and.growth. The Com-

mission therefore undertook to review that experience and examine

those projections.

We have become victims of our own technological
genius, But I am confident that the same energy
g and skill which gave rise to these problems can
also be marshalled for the purpose of conquering
them,

3 » | President Richard M. Nixon

gy
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Chapter TIIT '

INSTRUCTIONAL TECHNOLOGY -TOMORROW

The further one looks ahead, the'more benefits technology
seems to hold for education. At the core of the crystai ball
is instruction that is truly tailofed to the individual student.
Patrick Suppes, director of theé Institute for Mathematical Studies
in the Social Sciences, Stanford University, foresees the time when
"millions of school children will have access to what Philip of
Macedon's son, Alexander, enjoyed as a royal prénogative: the

personal services of a tutor as well-informed and responsive as

Aristotle."

Tomorrow's student might "get" his education not within
the. confines of school or campus, but wherever he happened or
wanted to be. Videotaped lessons could be played on a home
television set. The computer opens uﬁ vast possibilities, It
is predicted, for instance, that computer terminals, including
teletypewriters with cathode~r§§ visual displays, might be located
almost anywhere. A 'suitcase" terminal could be connected by
telephone line with a central computer. The student might engage
the computer in a program of remedial instruction, drill, self-

testing exercises, or a Socratic dialogue.




A broad technological innovation likely to affect
instructional technology in the next decade is
holography. This photographic technique, which
may employ lasers, records wave fronts of light
from an object. These are then used to reconstruct
an image of the object in true three~dimensional
form. This will make possible three~-dimensional

. ) photographs, printed illustrations, projected
slides, motion pictures, televised pictures, images
at computer terminals, and microscopic slides,

It is likely that in the next ten years breakthroughs
! in the use of lasers, improvements in data transmis-
: sion, storage, and retrieval, will play a part in a
more widespread and more sophisticated use of nom-
munications satellites for direct broadcasts to
schools and homes., This, along with improvements in
computers, tape players, and film projectors, will
greatly increase the potential for individualized

instruction in audio and video forms, programed
and nonprogramed.’

| : Hugh F. Beckwith, President
: Beckwith and Associates

Television and satellite systems could turn the student into
an eyewitness of all manner of instructiye events, Whether it
were a national election, a student rebellion, a moon shot, an
African lion hunt, or a Guru convention, the student would be

able to observe what was happening as it happened.

The '"schools" of tomorrow might also use technology to
.cultivate not only the student's cognitive powers, but his

; esthetic and moral development as well, George B. Leonard,

.
M




creation of a total learning atmosphere of color and sound. ;

Precasts its use to incorporate brain-wave information in the

memory, long~term m.mory.

The day when we can alter the intellectual capac-
ity of children, and maybe of adults, through the
use of drugs may come pretty soon =- in all proba-
bility within ten years ~-- since we are likely to
develop chemical or pharmacological means for en-
hancing learning before we fully understand the
biochemical processes of the brain. Eventually
there may be a whole arsenal of drugs, each
affecting a different part of the learning process,
e.g., acquisition of information, short-term

Seminar on the Chemistry of
Learning and Memory, spon-
gsored by the Institute for
Pevelopment of Educational
Activities, Inc., and the
U. S. Office of Education

Another area rire for change, say the forecasters, is
information and library science. Tomorrow's information-secker

could query a system which could search a collective fund of global

information, and deliver the answer within seconds.

If a text
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were desired, it would be printed out. Educational managers would
have access to up~-to-the-minute information on student characteristics,
behavior, and performance, as well as to the latest findings in

learning research and to actual materials available for instruction.

By proper planning and coordinated activity we can
work toward a time when information is unrestrictedly
and equally distributed to everyone, regardless of his
location, status, or wealth. It may come to be con-
sidered one of the rights of man to have immediate
access (by remote man-machine interfaces or the ter-
minals of a network), wherever he is, to complete,
correct, and undistorted information on any topic

of his interest, o

James G, Miller

Vice President, EDUCOM
(Interuniversity Communications
Council) '

Such is the visionary, ;ong—raﬁge prospect for achieving vast
impro&ements in education through a full exploitation of
technology. But the closer one focuses the éelescope, the more
clearly do the genuine obstacles, constraints, and flaws show up.
Much of the confusion and fruitless controversy in this whole field,
in fact, arises from the tendenéy to confuse the short-term outlook
with the long-term outlook, and to use one inappropriately against

the other. Thus, the long-range potential of computers in education

encourages the advocacy of using equipment available but possibly

unsuitable now. On the other hand, the failure of prototypes and
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poorly designed experiments encourages arguments that a particu-

lar medium -- or even technology in general ~- has a limited

potential for improving education in the future.

Even in the short run, however, instructional technology

could strengthen our ability to deal with critical prbblems. For
example, it could introduce an inspiriéing change of pace and mode
for the minority-group student in cases where the teacher, coming
from a different cultural and economic background, fails to sym-

pathize with him and his problems. It could help to accommodate

students whose learning styles make them unrésponsive to a solid
diet of books and lectures. It could stimulate students who are
accustomed to the kaleidoscopic diversify and excitement of out-
3 f of-school learning via television, radio, and recordings, and who

are bored by conventional instruction.

Moreover, as a labor-intensive system, education is growing
more cexpensive all the time without becoming more effective.

With the vast repertoire of communications media available, it

is high time instruction became more productive., If, as seems

clear, some of the functions performed by human beings can be

performed as well or better through other agencies, teachers

.

could assume more versatile, differentiated, human roles in the

schools.
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A human being should not be wasted in doing what
forty sheets of paper or two phonographs can do.
Just because personal teaching is precious and

can do what books and apparatus can not, it should
be saved for its peculiar work.

Edward L. Thorndike (1912)

Various innovations have been introduced as ways to break out
of the rigid system which marches students, lock-step fashion,
through a series of identical classrooms in which teachers do most
of the talking and students have little opportunity to respond,
Among these innovatioﬁs are team teaqhing and teacher aides, non-
gradeé elementary and secondary schools, independent study, curricula
focused on helping students discover things for themselves rather
than on trying to tell them everything, and schools designed for

maximum flexibility so that students can work alone, or in small

groups, or take part in large-group instruction via diverse media.

-

The aim of all these innovations -- organizational, curricular,
and technological -- is to adapt instruction more precisely to
the needs of each individual studént. Many people who have aﬁ
aversion to organizing instruction scientifically and to bringing
new technology into the schools and colleges fail to realize that
the present system is in many respects mechanical and rigid.

The vast differences in the ways students learn are disregarded

I VOSSO S
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when they are taught the same thing, in the same way, at the

same time. There is no escaping the evidence that many

gfudents themselves feel little enthusiasm and even outright
hostility for the present way schools and colleges are orgapized

and instruction is handled. Many of them resent technology, but
what they object to is usually technology'patched on as an expedient
for handling a large number of students, Or it is programing

waich merely reproduces conventional classroom teaching.

What instruction requires is an arrangement of resources whereby
the student responds and learns, reaching new plateaus from which
to climb to higher levels of understandiné. Implicit in such an
arrangement, if it is to be effective, is the adaptability of the
process to the individual student's differences -- in pace,_ tempera-

ment, background, and style of learning.

Technological media can perform many of the functions involved

in this process:
o They can store information until it is needed or wanted;

o They can distribute it over distances to reach the student

where he happens to be instead of bringing him to the teacher;

o Thev can present the information %o the student through

various senses and in many modes;




o They can give the student the opportunity to react to the

material and respond in many ways.

In short, the student's opportunities for learning can be increased
and enhanced by using a wide range of instructional technology.
All the available resources for instruction, including the teacher,

can work together to create conditions for maximum effective

learning.

Much of the energy and intelligence which teachers currently
expend in the classroom can be profitably shifted to.working with
students in tutorial énd small group discussions, and to preparing
potent materials which can then .be stored, tranémitted, and |

presented by nonhuman means.

A machine is not a sadist and does not suffer from
rebuffs or redundancy. Nor does a student feel
demeaned by having to take instruction from a
person of another class or race or sex. For

a boy who feels that, like Huckleberry Finn, he
must light out. for the Territory to prove his man-
hood, or for a black student who feels that a white
teacher is subjecting him to counterfeit nurtur-
ance and thus making him even weaker and more ‘
deprived, or for a lower-class white student who
feels a similar uneasiness at being helped, the
machine can be a marvelously neutral substitute,

Few teachers are sadistsj they are, however, human
and naturally react to the adverse reactions of
students and to the constraints of comventional
school organization. The machine can spare both
student and teacher,

' David Riesman
Henry Ford II Professor

of Social Sciences

Harvard University

[y
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Many people see instructional technoliogy primarily as a way of
recording, storing, transmitting, distributing, and displaying
material. But equally important is its capacity for response and
feedback and for reinforcement of leaining., Some of the most
fruitful uses of technology for instrucéion aim at carrying out
these functions, in ways which may be beyond the capability of the
teacher. Programed learning, for example, provides immediate, con-
stant, and infinitely patienﬁ feedback, Another quite different exam-
ple is the use of videotapes in teacher education ('micro-teaching'),

-t ovy.

. which gives teachers a new Way to sec themselves, to analyze small units

of their own teaching, and to improve their methods-as a result,

The Benefits of Instructional Technology

On the basis of present and past applications of instructional
technology, and of informed projections by educators, scholars,
and specialists, the Commission has summarized the potential

benefits of instructional technology as follows:

1) TECHNOLOGY CAN MAKE EDUCATION MORE PRODUCTIVE

With the demand for education outstripping education's income,
more effective and efficient learning is wvital., Instructional
technology has shown its ability to speed up the rate of learning.
It can help the teacher make better use of his time, It can reduce

the teacher's heavy burden of administrative tasks and take over

e

some of the teacher's routine job of information transmission.
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Thus, the teacher would be able to spend more time on teaching --

inspiring students to learn and encouraging them to apply newly

acquired information in useful and interesting ways.

At the U. S. Navy's Memphis Air Trdining Center,
where 25 courses use programed instruction,
training managers reduced training time by 28
percent after introducing programed instruction
and saved 235 man years in 1968 alone. At Fort
Rucker, Alabama, the United States Army Aviation
School redesigned the entire Helicopter Instrument
Flight Course by converting academic instruction
to programed format and adapting the technique
of programed, self-paced instruction to flight
and synthetic flight training. This redesign
resulted in a significant reduction in course
length. ' :

Lt., Col. Howard B. Hitchens

Professor of Instructional
Communications

U. S. Air Force Academy

é) TECHNOLOGY CAN MAKE EDUCATION MORE INDIVIDUAL

Group~paced and group-prescribed instruction seems to be a
virtual necessity when resources are restricted to teacher and
textbook. But technology properlf applied opens up many difﬁérent
ways of learning. Individual differences can be taken seriously.
The traditional.rigid control and standardization of what students

learn, how they learn, when and at what pace, is no longer necessary.

One teacher per thirty students no longer has to be the dominant
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pattern for the public schools. The live lecture as the most

common medium of instruction in higher education can now be
questioned. Different combinations of teachers, students, materials,
space, time, and dollars can respond more to actual learning needs

and less to administrative convenience,

Freedom and self-direction have always been accepted as goals
of American education. The use of technology in education can
increase the alternatives and permit the student to find his own
direction more easily. The pluralism of educational objectives
in a democratic society can only be reached by using a plurality

of means.

‘A freshman botany course at Purdue University has
been totally restructured with thc aim of defining
clearly all objectives. Students, teaching assis-
tants, and academic ‘and research colleagues have been
consulted extensively, and all identifiable 'busy
work!" has been eliminated. Most of the factual
information is acquired through independent study in
a specially designed learning center containing thirty
booths. Each is equipped with a tape player, an 8mm
movie projector, a microscope, live plants, test
tubes, diagrams, and other materials pertinent to the
week's study. ' '

Learning activities may include listening to short
lectures, performing experiments, reading from texts
and journals, studying demonstrations, viewing short
films, discussions with the instructor and/or other
students, microscope study, dissection of specimens,
and any other study activity deemed helpful by the
senior instructor or the student. Since the indepen-
dent study is unscheduled, experiments do not have to
be designed to fit into a three-hour time interval,
and some experiments can take the form of miniature
research projects.

S. N, Postlethwait

Professor of Biological

Sciences
‘Purdue University
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3) TECHNOLOGY CAN GIVE INSTRUCTION A MORE SCIENTIFIC BASE

Instructional technology could provide the framewcrk necessary
for designing conditions of learning that are more closely based on
what is known about how human beings learn. Research rgveals, for
example, the importance of reinforcement and reward in furthering
learning: instructional technology can help make reinforcement
and reward an integral part of learning. Instructional technology
has the potential not only to guide research into asking the right

questions, but also to apply research results to schools and colleges.

Oakleaf Elementary School, located in a blue-collar

suburb of Pittsburgh, has been operating an individ-

ually prescribed instruction program (IPI) since 1963,
Research and development for the IPI curriculum originated
in the federally funded R&D Center located at the Uni~
versity of Pittsburgh. The purpose of IPI is to enable
each student to go through the curriculum at his own
speed, working independently much of the time. Courses
thus programed are math, science, reading, and writing.

At Oakleaf, the system is learner-centered and the role
of the teacher has been sharply redefined. Little of
the teacher's time is spent in lecturing to a group.
Much of the information transmission takes place
independently of the live teacher -~ through the media
of booklets and worksheets and, in science, audiotape
cartridges and three-dimensional manipulative equipment.
The teacher's main tasks are evaluating individual
pupils' progress, preparing daily learning prescrip-
tions for each child, and tutoring children on & one-
to-one or small group basis,

T T i~ N
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4) TECHNOLOGY CAN MAKE INSTRUCTION MORE POWERFUL

New forms of communication give man added capability. Instruc-
tional technology can extend the possibilities of education. The
live teacher cannot' '"say everything." A physical-education film
using slow motidn photography, a recording of diseased heart beats,
or a videotape of a presidential press conference enables the

teacher to communicate more to the learner.

The study of the 20th century need no longer be so dependent
on ﬁritten documents when technology enables the student to see
New York City in the i9203, or the battle of the Somme, or a Hitler
speech in the Berlin Sports Palace. By stressiﬁg instruction through
teacher and textbook alone, formal education has become overly
verbal. Many students -- particularly poor'or minority-group

children -- are thus handicappéd in their academic progress, find-

ing themselves ill at ease with the kind of language, oral or written,

which they encounter at school.

Teachers at our high school are committed to the _
concept that their students want to learn. So we
took a careful look at their learning styles and
turned to, amohg other things, the Tube. Our
students watch as much as five hours a day, and
they like it. It occupies their minds. And because
that is precisely what we sought to do, many of the
staff turned to TV. Closed~-circuit television
turned out to be an educational goldmine, for it
allows us to address ourselves to our students' cry
for relevance, to their surging interest in their
identity as black Americans. It gives us a vehicle
which capitalizes on how our kids like to learn and
how they learn most readily,

Marcus.Foster, former principal
Simon Gratz High School
North Philadelphia

o
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5) TECHNOLOGY CAN MAKE LEARNING MORE IMMEDIATE

Instructional technology can help to bridge the gap between
the world outside and the world inside the school. Television
and xerography can bring immediacy to the learner. They can make
possible a dynamic curriculum. If instructional technology is
creatively applied, the student's route to knowledge and. under-

standing can be more direct.

Knowledge and reality, filtered through the words oﬁ text-
book and teacher, all too often reach the student as-predigested
conclusions, neatly péckaged, and thqroughly divorced from what
Alfred North Whitehead called the '"radically uﬁtidy, ill-adjusted

character" of reality.

"First-hand knowledge," Whitehead wrote, "is the ultimate

basis of intellectual life. To a large extent book-learning con-

veys second-hand information, and as such can never rise to the
importance of immediate practice. Our goal is to see the immediate

events of our lives as instances of our general ideas."

It would, of course, be idle to interpret Whitehead's words as
a wholesale attack on books and a prescient endorsement of tele-
vision, Nonethéless the words quoted above are typical of educa~
tional philogophers' constant plea for immediacy and diversity,

qualities which the newer media of instruction can bring to formal

L]

instruction,
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In the spring of 1968, 17 ETV stations on the

East Coast, 495 teachers, and 13,650 students

, participated in a live, interconnected educational
3 ' simulation involving telephone feedback from class-
3 rooms during the broadcasts. ''Cabinets in Crisis,"
developed by the Educational Division of WGBH-TV

in Boston, was a simulation of the Yugoslav aid
crisis of 1950, Political decision-makers in the
United States, the Soviet Union, and Yugoslavia
were played on television by students in Philadel-
phia, Rochester, and Boston. "Political advisors"
in the classrooms communicated advice and votes to
. the TV studio teams by telephone and letter. The .
j staff of WGBH reported to the Commission that par-
ticipation and interest ran high:

"A group of students from Boston bécame so involved
they came to the studio when it was all over and
announced they could construct a much better TV
simulation, We encouraged them to work on it
during the summer and they have come up with an
original simulation which is in fact an improve-
ment on our first experiment.,"

R

6) TECHNOLOGY CAN MAKE ACCESS TO EDUCATION MORE EQUAL

Equal access to rich learning enviromments is not possible

SRR A TR R T e e R e
-

without some recourse to technology. Through television or film
nearly every school in America can have the luxury of seeing

.Sir Laurence Olivier play Othello., When the telecommunications

Eiliaanicen LI e A S

network envisaged by the Interuﬁiversity Communications Council
(EDUCOM) is operational, the students and faculty of a esmall rural
college can have direct access to the greatest libraries of the
country. At the present time, wvia the National Library of

Medicine's Medical Literature Analysis and Retrieval System




(MEDLARS), doctors in Denver can obtain as much bibliographic

information on recent medical literature as can doctors working in
the hospital across the street from the computerxr center in Bethesda,

Maryland.

; Harvard has a beautiful Russian History Centar and
- . | Pennsylvania has a beautiful South Asia Center, If
: I were in Pennsylvania and I wanted to know something
about Russian history, obviously the best professor
is at Harvard, But I can't see him,

There is no reason why the federal government
couldn't allow the educational TV stations to get
telephone wires at a lower rate than the networks

/ pay, sc that I could listen to that lecture when-

? ever they give it at Harvard -- listen to it in
Pennsylvania and have everybody on the Coast listen
to it. Right now it costs too much money.

N
[R—

.Richard Clarke, ireshman
University of Pennsyivania
"CIT student seminar

Technology does not have to move pqoplé; it transmits the
impact of people. The limits to improving instruction through
1 ‘ technology are political, parochial, financial -- they are not

inherent in technology itself.

The Commission is convinced that technology properly

employed could make education more productive, individual, and




powerful, learning more immediate, instruction more scientifically

based, and access to education more equal. We have concluded, o~y

therefore, that this nation should make & far greater investment

in instructional technology. We believe that such an investment ]

will contribute to extending the scope_and upgrading ‘the quality | P

of education, and that the results will benefit individuals and

society.

I believe that instructional technology offers
unique and priceless opportunities. to bring to
every student in every classroom the kinds of

knowledge, the kinds of experiences, the kinds
of insights that can truly widen the dialogue

and help find the common ground for solutions -
to our most pressing problems. ;

Wilbur J. Cohen, former
.Secretary of Health,
Education, and Welfare

What form should this investment take? How should instruc-

tional technology be employed? What magnitude of investment should

-

be made?
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Chapter IV

TO IMPROVE LEARNING

§ To improve learning through the application of instructional

technology requires a course of action that will:

o Deal with root problems, such as the advancement of the

knowledge of how human beings learn and the application of

these ‘findings to instruction in schools and colleges.

o Support sustained research, development, and application’

projects,

3 . . -

’ . Apply technology to the most critical Probiems in

-

education.

; Encourage alternative approaches to the solution of any

g ' given educational problem.
. Concentrate resources on action programs of high visibility.

o Create conditions which encourage scholars and specialists

from various fields to work together.

3

The Commission proposes a course of action to meet these

requirements. Top priority should go to the expansion and improvement

AN
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of educational research and development and te the application
of research findings to important practical problems in education.
Finzlly, the results must be packaged for effective use by the

schools and colleges.

It would seem that much of what we have so .
laboriously learned about educational theory and
practice has been -~ to say the least =-- under-
advertised, poorly packaged, and thinly distributed,

Thus, our first goal must be to get the good, new
ideas and practices into use -~ and get them there
quickly. .
James E. Allen, Jr.
Assistant Secretary for Education
and Commissioner of Education
. Department of Health, Education,
and Welfare

The Cormission was strengthened in its conviction of the importance
of research, development, and application by the findings of earlier

and concurrent inquiries into this fieid. Similar conclusions

were reached, for example, in the recent study, Innovation in

Education, by the Committee for Economic Development (CED), and in

the 1966 Congressional report on automation and technology in educa-

"tion; in the findings of the Harvard Program on Technology and

Society; by outsiders at odds with the establishment as well as
spokesmen for such groups as the American Educational Research

Association; by a committee of the National Academy of Education;
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and in recommendations proposed to this Commission by scholars, the
professions, industry, instructional technologists, and practicing

educators.

The nation spends proportionately 20 times as
much on health research -- and about 60 times
as much on defense research -- as it does on
education research.

U. S. Office of Education

Advances in educational research, developﬁent,'and application
have been made in recent years, as the Co@mittee for Economic
Development report noted: "Muéh has been learned about relating
subject matter to instructional goals, refining the techniques
of explanation, cultivating the capacity for diséévery, and
defining other éspecfs of the learning prdcess;" But the Committee
for Economic Development added that much more needs to be known

"if the schools are to continue to move ahead." It emphasized

the importance of development as industry understands the process,

of better ways to measure and evaluate the quality of instruction,

"and of concerted efforts to package, disseminate, and apply signifi-

cant findings and likely hypotheses. Research findings must be
brought to the schools under conditions and in forms that make them

useful. There is no point in disseminating ideas which are not

packaged for practical use. "

A
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We need a means of analyzing the needs of edu-
cation on a systematic and national basis; and
then of influencing the allocation of R&D
resources according to these needs, whether
the resources are in education itself, in non-
profit research organizations, Or in industr
Further, whatever mechanism is developed for
this purpose, it needs ta be structured in such
a way that the independence of local or state
educational units is not jeopardized.

ye

Robert W. Locke and

David Engler
McGraw~Hill Book Company

Harold Howe II, when he was U. S. Commissioner of Education,

described education's research and development needs to a group

of businessmen interested in the education market., Before the

".avolution" in education, however desirable, could get very far,

Mr. Howe said, much more would have to be known about the educa-

tional process: man has barely scratched the surface of man's

ability to learn. While warning his audience that no miracles

were around the corner, he stressed the double role that tech-

nology could play in dealing with' the unanswered questions

.both as an instrument of instruction a

nd as a research instrument.

+
4.




An agenda for educational research:

How can we reach the children of the slums, who have
remained relatively untouched by traditional education?

How can we find out, for any group of youngsters,
whether we are teaching them the right or'wrong things?

Can those who learn well learn even mcre?

How can we decide, in view of the explosion of knowl- ]

edge, what part of the whole field we ought to attempt P
. to teach?

How do we reach those presently unmotivated to learn? ;

How do we evaluate and alter school organization?

g How do we come to a real understanding of what intel- 1
/ ligence is? And can intelligence be learned? ;

A At what age should formal education begin? And do
3 parents have a real job to do in this connection?

How do we improve the education of two million teachers
without seriously interrupting their teaching careers? ]

How can we get the most out of'the.individual student's
ability to teach himself? -

Harold Howe II, former
U. S. Commissioner of
Education

_Comprehensive Approach

Research, development, and.application (R. D. & A,) should,

the Commission believes, form the core of a comprehensive approach

to the improvement of learning. This comprehensive approach should
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include more and better training of teachers, administrators, and
instructional technologists; the production of better matefials;
improved metﬁods of access to instructional materials in all media;
and more fruitful relationships between education and industry

(see the six recommendations in Chapter V of this report).

The major issues in the use of technology in edu-
cation, as I see them, reside not so much in the
development of technologies as in the re-education
of teachers and educators in the value of technology
as an aid to instruction. When educators look at
technology as a resource for developing new alter-
natives and individualizing instruction, rather

than as a dangerous, mechanistic intruder, then the
existing wealth of technological developments will
have its desired effect upon the world of education.

Dwight W. Allen, Dean
School of Education
University of Massachusetts

The problems confronting Amefiqan schools and colleges demand
a cohesive, concerted attack., It is not the parts of the educational
system that must be improved; it is the system in its totality.
The key remedy is not computer-assisted instruction or team teach-
ing or nongraded classes or educational parks or instructionél
television: it is innovations like these wisely integrated with

each other and with teachers and the more traditional resources

of education that may make the difference.
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Systematic application of communications tech-
nology to education provides the basis for develop-
ing new and economical means for coping with impor-
tant educational problems. Technology -- radio or
television, for example ~- can communicate material
that is carefully organized, documented, and
planned. When technology can share with °‘the
teacher the responsibility for making the lesson
effective, opportunities open up for designing and
carrying out new instructional strategies.

William G. Harley, President
National Association of
Educational Broadcasters

3 . Thefe are dangers, to be sure, in focusing prematurely and
unremittingly on the "big picture.!" A cémprehensivé systems
analysis is hardly required fo know what has to be done to improve
a ghetto classroom where the windowpanes fall in on the students

and where there are no textbooks for the first six weeks of school.

In these ghetto classrooms pictured so vividly in the news, in

-

novels, movies, and official reports, as well as in the suburban

E’ classrooms dissected by social critics ;uch as John Holt and Edgar
Friedenberg, in the colleges under increasing attack as sterile
and irrelevant, in poorly equippeé schools in the rural South,

in predominantly Negro colleges, and in,many other places -~ there
is much obvious, everyday work needed to make American education

decent and equitable,
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At the beginning of this report, ;nstructional technology was
defined as "a systematic way of designing, carrying out, and
evaluating the total process of learning and teaching in terms of
specific objectives, based on findings from research in human
learning and communication, and employing a combination of human
and noﬂhuﬁan resources to bring about more effective instruction."
A significant improvement of learning depends on our abilit& to

organize our efforts in accordance with this definition,

John W. Gardner, chairman of the Urban Coalition, said recently:
"We have already developed and tested many of éhe ingredients of what
will be 2 new era in education., But the ?ieces of the educational
revolution are lying around ﬁnagsembled. Perhaps in ten or twenty
years we will be able to look back and find that these pieces havé

-

taken shape into one cohesive whole."

Much of the Commission's study has dealt, by necessity, with
the pieces of this unassembled revolution. But the revolution must
eventually be assembled if education is to generate its full benefits

A

for American youth., The nation cannot wait. A massive effort, year

_after year for decades ahead, is needed. This conviction underlies

the recommendations that folloW;

-~
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CHAPTER V: RECOMMENDATIONS | .

RECOMMENDATION #1

WE RECOMMEND:

-

[~ [

A new institution ~-- the National Institutes of Education

R A S

{(N.I.E.) =-- should be established by Congress within the Department

. of Health, Education, and Welfare, reporting directly to the

" Assistant Secretary for Educatijon.

T TN e o > 1 B SR

The National Institutes of Education should be broadly autho-

rized to develop, support, and fund greatly strengthened programs

in educational research, development, and application (R. D. & A.).

CETIRA SRR e TR T TN T Ty

? " The National Institutes of Education should comprise several

constituent institutes, through which grants would be made to

universities and other independent research institutions. The

institutes would also conduct research themselves. The N.I,.E.

should sponsor, among other things, several strong autonomous

regiohal R. D. & A. centers, plus a small number of comprehensive

Ll

» .
)

demonstration projects.,

]

The proposed National Institutes of Education ~- well-funded,

broadly based, and building on present strengths and successful
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programs (public and private) -- would give concentrated leader-
ship and direction to a natiomal effort to improve learning and
teaching at every level of education. The organization should
start with a few component institutes focused on critical areas.
This repori proposes the creation of a National Institute of
Instructional Technology (see Recommendation #2), including a
center or "library" of educational resources (see Recommendation
#3). In addition, the National Institutes of Education might

create other institutes, as for instance one concentraiting on

learning research, one on teaching and curriculum development,

and another on educational organization, finance,anﬁ ménagement.

A prime function of the N.I.E. as the parent body would be to
znsure close cooperatioﬁ and feedbaék among the institutes. Their
provinces would obviously overlap and it is important to avoid

perpetuating conventional and unproductive divisions.

Instructional technology simultaneously.draws from and con-
tributes to an underlying science of 1earﬁing. The technology of
instruction is shaped by, as it will shape, the purposes and the
substance of education. Unless technological means are harnessed
to humane ends, with full regard for individual diversity and needs,
no real benefit will accrue to society -~ indeed, the reverse is

more likely.

Furthemore, instructional technology is integrally involved

with the process of learning and the genuine individualization of
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learning. Any sharp distinction, then, between research and
development in instructional technology, on the oné‘hand, and
research and development in the basics of education, on the other,
appears to us to be arbitrary. In fact, this very division has
contributed to the disappointing impact thus far of instructional
technology -~ so frequently heralded, so seldom realized down the
years since 1913 when Edison proclaimed the motion picture as

the prospective agent of complete school reform.

The National Ingtitutes of Education and its coﬁponent
institute; would undertake a limited amount of reseéarch, develop-
ment, and application themselves. This pfoportion should be
relatively small, however ~-- perhaps 10 to 15 percent. The majority
of the work should be executed through grants made by the institutes

to selected institutions, both public and private.

The Commission recognizes the importancé of conducting both
basic and directed research. Basic research, in which the investi-
gator is free to formulate his own questions,'can lead to far-reach-
ing discoveries which could not be defined in a blueprint for
investigation. On tﬁe other hand, directed research, in which the
questions are clearly'structured, can be a powerful tool for

achieving specific desired results.

Each institute should establish subsidiary research, develop-

ment, and application programs, tied in closely with individual
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institutions and with existing and projected regional centers. The
National Institutes of Education and its component institutes should
work closely with state educational agencies, especially state depart-

ments of education, and with the Education Commission of the States,

To insure maximum effectiveness and influence, the National
Inetitutes of Education should be a strong arm of the Department
of Health, Education, and Welfare, reporting directly to the

Assistant Secretary for Education® as shown in the following chart,

The National Institutes of Education should be headed by a
director with outstanding qualifications appointed by the President
and aided in policy making by a small strong top-level Advisory
é(g Board, composed of govermment and nongovernmént representatives.
Each constituent institute should also be headed by a highly quali-
fied director, Together the Advisory Board and the directors would

act as a council to coofdinate the ﬁork of the N.I.E.

Through its national visibility and stature, the National
Tnstitutes of Education should build up educational research,
; . development, and application throughout the nation. Everywhére -
in universities and school systems and state departments of educa-

tion =~ there are able, dedicated people working on new approaches

% Note: The Commission believes that the federal government's top
official for education should be upgraded to the level of
Under Secretary at least, and ultimately to a full Secre-
tary, either under the Secretary of Health, Education, and
Welfare or as head of a separate new cabinet-level Depart-
ment of Education, '
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to solving educational problems. The National Institutes of

Education should'strengthen promising work now going ‘on, encourage
initiative and invention, and support a diversity of approaches to
cfitical problems. In Recommendation #2 we indicate how one of the
institutes ~~ the National Institute of.Instructional Technology -

could accomplish some of these objectives. ‘

.. . . P
Tradition of Federal Resecarch, Development, and Application Leadership

The establishment of a federal institution such as the National
Institutes of Education would be entirely in the mainstream of
American tradition, There are outstanding precedents for federal

action of this magnitude in other fields. For instance:

5

Agriculture: Since 1862, when President Lincoln signed the

Congressional acts creating the U. S. Department of Agricul-
ture and the 1and-grant colleges, the department has initiated,
funded, and supervised a vast program of research, development,
and demonstration projects. Today, the department works closely
with state agricultural éxperiment sfations, the Cooperative
Extension Service, industry, and other agencies in a complex

of projects related to rufal affairs. Coordination of all

the department's research and educational activities is the
responsibility of the Science and Education_Director, who re-~
pofts dirsctly to the Under Secretary. They include .

direct research (for example, at Bebfsville, Maryland), research

done in cooperation with the state experimental stations and
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other agencies, the Federal Extension Service which applies
research findings to day-to-day rural problems, and the

largest library on agriculture in the country,

The federai-étate—local ggricultural research program com-
prises.comprehensive research and development in agriculture
and forestry -- ranging from basic research to direct applica-
tion of R&D results to individual farms, families, and business
firms involved with agriculture., The program is financed on

a métching-fund basis, with the states matching the federal
funds allotted and with counties also contributing to extension
services. Currently government funds_fo: agricultural R&D
amount to about $450 million annually; industry provides an
equal amount in addition. As a direct result of agricultural

R&D, the productivity of American farmers has multiplied many

times.

Health: A large part of the nation's biomedical research and
training is concentrated in the National Institutes of Health.
Federal funds for these activities grew significantly during

the 1950s, as Congress recognized important new prospects for im-
proving the nation's health through research (triggered in part by
the discovery of the Salk vaccine and spectacﬁlar developments

in the new sulfa, antibiotic, and other drugs).‘ By 1970 the

total budget of the National Institutes of Health (including

ten separate research institutes and certain other responsi-

bilities, notably health manpower) is expected to be $1,5 billion.
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The National Institutes of Health is primarily concerned with
research -~ not development -- and with education in the

health field. Nearly 90 percent of NIH-sponsored activities

is “extramural," i.e., it is carried out through grants to
universities, medical schools, hospitals, clinics; etc. The
remaining 10 percent includes NIH's own extensive research
activities at Bethesda, Mar&land. Although the National Insti-
tutes of Health is part of the Public Health Service on the
official organization chart, the head of NIH reports directly
to the Secretary of Health, Education, and Welfare, through

the Assistant Secretary for Health and Scientific Affairs.

NIﬂ:sponsored research has made possible a better understanding

of the underlying causes of cancer, heart disease, and other
illnesses -- an understanding which brings closer the day when

; . these diseases will be successfuily.cured and, ultimately, pre-
vented, Development of a rubella vagciné, improved éfeatment of
acuté leukemia in children, and a suécessful cure of a rare cancer

f affecting young women (chorio-carcinoma) are but a few of the fruiEs
E _ of NIH research. Other developments, such as progress in the

deciphering of the genetic code, have.far-reaching implications

for the entire field of medical and biological sciences.

;. Need for New Effort in American Education

Education has long needed a national research effort, commensur-
ate with those in agriculture and health, focused on the improvement
%5 “ of learning and teaching. Now is the prime moment to bring all

4 available resources to bear in strengthening educational research,




I

development, and innovation, which for far too long have commanded

insufficient ﬁunds and talent.

While many basic questions still remain unanswered or dis-
puted, there are encouraging additions being made to man's under-
standing of the hows and whys of human learning in all its
variations. One important reason is the gradual coming together
of research specialists who once operated almost in isolation:
new findings from the laboratory studies of human and animal
learning, for example, are interacting with findings from actual

classrooms.

Today America needs to examine the basic assumptions (too
often unexamined) on which schools and colleges operate. If indeed

schools are to be humane environments for learning and not mere

institutional accumulations, if diplomas and degrees are to be more

than mere passes to economic and social acceptance, America's vast
decentralized educational "system" must undergo a revision that
draws upon the best insights that‘can be cultivated: £rom scholars
of diverse disciplines, teachers, philosophers, and artists, admin=-
istrators, citizens generally, and from the ultimate consumer --

the student.

In recent years, the federal government has spent increasing

.

amounts for education. Under the Elementary and Secondary Education

Act of 1965, for example, about $s billion has been allocated to
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upgrade education in deprived areas. But these funds were not
invested to get to the roots of education's problems, nor to
design a system with more adequate theoretical and technologicaf
foundations. The money has been used primarily to repair and

extend the present system.

The Commission has concluded that the.nation's investment in
educatioﬁ must be increased and its thrust changed if America 1is
to resolve its present basic educational and social problems. To
be sure, public expenditures on education are nominally accepted
as an "investment" in the mation's economic and social future.
But the situation today requires that substantial funds for educa-
+ion be allotted for investment more stricély.construed: as
capital to create an improved system of teaching and learning which
will produce more real individual and social achievement for each

dollar spent than is done by the present system;

The Commission believes that the problems of teaching and
learning could yield to an organized and systematic attack, and that
the refinement and imaginative use of instructional technology
could contribute signally to the success of that attack. Certainly
the solution of education's problems is as critical for the nation's
future well-being as is a cure for cancer, heart disease, ox stroke,

or the development of more efficient techniques for growing and

harvesting wheat,
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A New Emphasis: Development and Application

Fully as urgent as expanded, sharply'focused research is the
need to improve the essential follow~-through known as development
and application. The procéss of successful innovation entails
several stages. First, there is specific development which produces
from a new idea a particular program - for teaching reading to
children in the early grades, for instance. Second, there is a
design-and-proving stage, to test the new program in the schools.
Third, training and follow-through enable key people to rum broader .
-trials in the schools, and constantly feed back information on
problems and discoveries which may modify .the program. Finally,
there is a transmission of the new pfogram in usable form to

interested schools throughout the nation.

There is, of course, seldom so orderly a process as this

sequenée suggests., The role of creation, of pure invention, 1is

all-important in education as in any other science or art. And

it would be stultifying if innovatioﬁ had to wait on solid research

1 results and development procedures. The ideal process that needs
support and encouragement is circular: the bright idea, successfully
improvised by a teacher, administrator, or student can spur research,

as well as the other way around.

It is clear, moreover, that even the best programs of research,
development, invention, and application, if they are to have practi-

cal, large~-scale effects, require improved efforts in packaging,
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disseminating, and evaluating. Therefore, educational improvement
could be furthered by concentrating funds and effort on disseminat-

ing outstanding theoretical and empirical findings in usable form,

Increased funds could be applied, for example, to quicker and wider
communication of important findings through television, radio, and

other new media.

Further details with respect to the National Institutes of Education

1. The National Institutes of Education, through its various
constituent institutes, should take over the activities of the
Office of Education's present Bureau of Research, which include
the ten Research and Development Centers and the fifteen Regional
Educational Laboratories funded under Title IV of the Elementary and
Secondary Education Act of 1965, It should also assume such other educa-
éional research, development, and applicat;on projects as clearly

)

fall within its purview.N

The recommendation that a new agency absorb the present func-
tions of the Bﬁreau of Research implies no derogation of that hard-
pressed organization which in its brief existence has made a marked
contribution, quantitatively and qualitatively, to education,
Federal support for educational research, however, is still wholly
inadequate. The total for 1969 (all of it in the form of grants

or contracts) amounts to mo more than $125 million, and goes largely

*The National Institutes of Education should assume only the research
responsibilities now under the Office of Education. Operating pro-
grams (see chart, page 72), which now make up the bulk of OE programs,
should remain in the Office of Education.
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for applied research, very little for basic research, or for develop~
ment. Moreover, in the summer of 1969, the research program is in

the midst of a cutback.

2. The National Institutes of Education should also be expected
to maintain close ties with relevant research and development being
conducted in the many federal agencies outside the Department of
Health, Education, and Welfare that operate education programs;* also
with the American Educational Research Association and with practitioners

in other relevant disciplines such as social scientists and engineers.

3, The National Institutes of Education could use the research

models in agriculture and health as guides. In its disposition of

research funds, for instance, the N,I.E. might well follow the lead

@@» £ the National Institutes of Health in concentrating research in

3 “universities and other research-oriented institutions through grants,
In other important matters, however, agricultufal research and develop-
ment might offer a more appropriate model; e.g., with respect to the
close collaboration maintained with state and local agencies and the

E emphasis on development and application as well as basic research.

’ 4. The National Institutes of Education proposed in this re-

port may well be involved in research projécts running three to

% Among these other agencies are the Atomic Energy Commission, the

National Aeronautics and Space Administration, the National Science
Foundation, the Office of Economic Opportunity, the Department of
Labor, and the armed forces. (The U. S. Office of Education budget

4 in fact, has never amounted to more than one-half of the total

1 federal funds devoted to"education and manpower.')Another relevant

i( : private-public enterprise of importance is the program recently
established by the Office of Education with the National Academy
of Sciences and the National Academy of Education to finance basic
research in education,




five years or more in length. Annual funding in the ordinary way
would limit the effectiveness of such projects. The new organiza-
tion, therefore, shéuld explore with the Bureau of the Budget thé
ﬂossibility of obtaining authority to use '"no-year appropriations' .
for research programs, or forwafdefunding arrangements- (100 percent
committed for the first year, two-~thirds for Ehe secgnd year, and
one~third for the third year) similar to those developed By a

number of govermment agencies including the Natiomal Science Founda-
tion, the Atomic Energy Commission, the Enviroumental Science Ser-
vices Administration, the National Aeronautics and Space Administra-

tion, and the Department of Defense.
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RECOMMENDATION #2

WE RECOMMEND:

A National Institute of Instructional Technology-(N.I.I.TLl

should be established as a constituent of the proposed National

Institutes of Education. The purpose of the N.I.I.T. should be

to improve American education at all levels through the use of

instructional technology. The focus of the Institute's activities

should be on research, development, and application, in equip-

ment, instructional materials, and systems, and also in training

personnel,

The proposed National Institute of Instructional Technology

should strengthen and promote the most promising of the Research

and Development Centers and Regional Educational Laboratories (now

operating under Title IV of the Elementary and Secondary Education

Act of 1965) which are conducting programs involving instructional

technology, and should establish such other regional centers_as it

deems necessary,

The National Institute of Instructional Technology should
increase significantly the quality and quantity of the research,
development, dissemination, and action programs needed to fulfill

instructional technology's potential for advancing learning and

teaching.




Like its fellow institutes, the National Institute of Instruc-

tional Technology could be a new locus of talent, energy, expertise,
and imagination for American education, providing leadership and
initiative for efforts from many sources. It should bring together
scholars from many disciplines and expérts from the various media
representing divergent viewpoints, including talented people who have
hitherto dedicated themselves primarily to their own professional

fields and organizations and to their own communities and institutions,

The influence and impact of the National Institute of Instruc-
tional T;chnology, like the National Institutes of Education as a
whole, would derive principall& from the stature and performance
of the people mobilized, and from the initiative, taken in advancing
educational improvement. By its use of funds, its development and dis-
. semination of new ideas, and its direcéion of selected pilot pro-
grams to achieve innovation in schools and colleges, the National
Institute of Instructional Technology should generate a new, more
coherent thrust toward continuing improvement throughout American
education, 1Its w&rk and that of the other institutes should serve
-as guides for the many programs carried out through the Office of
Education -- a cooperative way of translating researched, developed,

and tested methods and ideas into effective action programs.

In line with the general policies for the proposed National

Institutes of Education outlined in Recommendation #1, the National

Instiftute of Instructional Technology should instigate and sustain

e s
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proérams of research, development, and application relating to its
responsibility. It should encourage and support regional, state,
and local acti@ities, encourage initiative and invention, and
provide a diversity of approaches to the critical problems of in-
struction in the schools and colleges. Of first impor tance would
be the National Iﬁstitute of Instructional Technology's leadership
in finding effective ways to improve and expand the ﬁroduetion of
educational materials -~ perhaps through the creation of new pro-

duction centers that would draw on both public and private resources.”

The Commission cannot emphasize too strongly the -importance
of "a diversity of approaches.'" The National Institutes of Educa~
tion and its constituent institutes should consténtly foster alter-
native schemes, in much the same way as systems analysis encourages
alternative solutions to an objective that has been established.
Tﬁe problems of education will not be solved by any one approach.,
The very diversity of human beings and cultural patterns deﬁand
‘diverse approaches. In.the past, education-.has tended to overlook
this divérsity and has been inclined to proceed on the assumption
that everyone should be able to learn in much the same way. We pro-
pose, therefore, a decentralized pattern for the programs sponsored
+ and coordinated by the National Institute of Instructional Technology,
and we envisage fegioﬁal clusters of institutions =~ universities,

school systems, state departments of education, production centers --

*An example of combined efforts is the Children's Television Work-
shop, which is scheduled to go on the air in the fall of 1969,
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working together on projects of common interest and of national

significance.

The Commission strongly endorses the concept and objectives
of the Research and Development Centers and Regional .Educational
Laboratories.®* In line with the institutional pattern outlined
above,,cértain centers and laboratories would clearly fall within
the scope of the National Institute of Instructional Technology.
All the 1aboratories make some application of techmnology, with

considerable variation in the degree of sophistication of the

. various programs. A few of the Research and Development Centers,

such as Pittsburgh, Johns Hopkins, and Stanford, stress technology.
The center at the University of Pittsburgh has been outstanding in

combining basic research with regular programs in the local schools.

" This center and others are in effect providing models and prototypes

for further development by the Regional Educational Laboratories.

But underfinancing has been a major handicap in the evolution

of these fledgling enterprises, both centers and laboratories, and has

% The Research and Development Centers and Regional Educational
Laboratories operate under grants from the U. S. Office of Educa-
tion's Bureau of Research. The R&D Centers, all located within
universities, were originally organized to provide basic research,
development, and dissemination. Each center aims to bring inter-
disciplinary talent and resources to focus on a broad problem of
particular significance to education and then to design programs
to meet it. The Regional Educational Laboratories, on the other
hand, were established as an effort to bridge the gap between
educational research and practice -- in effect, the "application"
part of R. D. & A. They were expected to work much more closely
with local schools than the Research and Development Centers --
to select promising research and development activities, demon-
‘strate their effectiveness, adapt materials and techniques for
practical use in the schools, and disseminate their findings.
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slowed down their contribution_to education, In comparison with the
amount of federal support for major research and development instal-
lations in other fields, the federal support for educational reéearch,
development, and application must be described as token.. The Jet
Propulsion Laboratory, sponsored by the National Aeronautics and

Space Administration, and the Lawrence Radiation Laboratory, sponsored
by the Atomic Energy Commiééion, eacﬁ receive 20 percent or more

of the total federal obligation for university-administered research
and development; no Research and Development Center in education has

ever received much more than 1 percent of the total,

The Commission proposes that those laboratories and centers f
making the most promising advances.in the use of instructional
technology be funded by the proposed National Institute of instruc-
_tional Technology, that the institute be empowered to establish new
centers as needed, and that these laboratories and centers be ade- -

quately financed, well-directed, competently. staffed, and then en-

couraged to operate with genuine independence. The new centers should, 13

for the most part, conduct mul tipurpose research, development, and

application.* Exceptions would be R, D. & A, in high-cost experimen- i

tation which would necessarily be more highly specialized.

!

* The centers could also provide facilities (and possibly funds) i
for teachers and others with talent and ideas to experiment i
with the production of instructional materials employing a §
variety of media. %
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The National Institute of Instructional Technology should | g

provide a meeting ground for the many organizations concerned with
media, such as the Corporation for Public Broadcasting, state

agencies including public broadcasting authorities, and the diverse

groups with some interest in the technology field.* -Althoﬁgh

increasing numbers of classrooms make some use of instructional

films, television programs, tapes, records, etc., the eiponents
and practitioners of the various instructional media operate ﬁith-
out sufficient contact, coordination, and cross-fertilization.
"Media apartheid," as one expert calls it, has helped to subordin-
ate nonprint media to the hegemony of the printed book. Moreover,
profesSioﬁal associations and the organization.of schools and

colleges (for example, the separation of the'library, the audio-

visual center, the television stations, and the computer facility.

; + from one another -~ even though all of them should be collaborating
"on instructional programing) have encouraged this separation. ]
Instructional technoIogy needs a central agency with national

stature which could function as a base for those outstanding

P S e

practitioners from each field who want to work with others across
media boundaries to apply their knowledge, experience, and insight |

to the solution of pressing educational problems,

~

* For example, the National Education Association, the American
Federation of Teachers, NFA's Department of Audiovisual Instruc-
tion, the Joint Council on Educational Teleconmunications, the
National Association of Educational Broadcasters, the American :
Association of School Librarians, the Association of College |
and Research Libraries, the National Audio-Visual Association,
the Educational Media Council, the American Council on Education,
and the American Library Association.




An essential counterpart to the efforts to use technology
for more effective instruction is research, development, and
application in the techniques for storiang and retrieving informa-
tion in all media. There is need to develop better tools for the
analysis of library and information réquirements and improved ways

of measuring the value of existing systems and services. The Com-

mission, in considering this problem, finds itself in agreement

b b
with recent recommendations of the National Advisory Commission ' 3

on Libraries,* A principal recommendation was for a Federal -

Institute of Library and Information Science to conduct basic and

applied research aimed at using technology to improve library
services. The National Institute of Instructional Technology would

be a logical location for these functions.

—

Another highly important feature of the research, development,
. and application efforts recommended_here should be worldwide coopefa-
tion in the full utilization of instructional technology. If tech-

nology's potential can be thoroughly explored, analyzed, and con-

firmed in the United States, the results could be adapted to the

educational needs of other countries -- with particular impact on

the developing nations. Also of importance are the lessons the

United States could learn from other countries, a number of which

* In a report to the President of the United States, entitled
Library Services for the Nation's Needs, July 1968.

]
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are experimenting widely with instructional techmnology.* Inter-
national collaboration could reduce duplication of research, develop-
ment, and application and speed the advancement of education in

the United States and throughout the world.

Major functions and programs envisaged for the National
Institute of Instructional Technology are spelled 6ut in further
detail in Recommendations #3 through #6, which, together with the

details in this recommendation, reflect the following priorities:

o Fundamental research in technology as a total system,
both in helping to find answers about the learning
“and teaching processes and in putting research results

into practical application.

e Development of a system by which practicing educators
in schools and colleges throughout .the country would
have ready access to the widést possible range of
materials and resources for instruction, in every medium

and subject.

¢ Improvement of methods of evaluating the relative effectiveness

of various educational resources (human and nonhuman) and their

combinations in the learning patterns of individual students.

* To cite one example, Japan has been a world leader in the use of
instructional television, and should have much to offer in the
way of advice, direction, and example.
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o Exploraticn of means for developing high-quality educa-
tional materials comparable in sophistication to the machines

or equipment now available or about to be available.

e Development and applicaﬁion of improved methods of prepar-

~ing teachers, administrators,.and many different kinds of
specialists in the best uses of instructional technology,

including access to reliable comparative economic and per-

RV

formance data on hardware, programs, and technological

. systems.

¢ Collaboration with industry in exploring ways to develop

hardware especially suited to instructional needs.

e Concentration of all the forggoing efforts on helping

achieve, through technology, solutions to the nation's

most acute educational problems, such as:

Improving learning in disadvantaged schools, urban

and rural; for preschoolers; and for the handicapped.

Developing the most fruitful approaches to making

instruction truly individual,

Revitalizing liberal arts and professional education
and relating higher education more significantly

to personal and social experience,




Developing practical ways for community colleges
to meet the diverse and increasing demands being

made upon them,
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RECOMMENDATION #3

WE RECOMMEND:

The proposed National Institute of Instructional Technology

should take the lead in efforts to identify, organize, and prepare

for distribution the high-quality instructional materials, in all

media, capable of improving education.

For this purpose, the National Institute of Instructional

Technology should consider establishing a center or "library"

of educational resources., Among this agency's responsibilities

would be: identifying those areas in which there is a shortage

of educational software, and making public these’findings; assist-

ing school and college libraries to transform themselves into

comprehensive learning centers; and stimulating interconnections

(among specialized libraries, data banks, schools, and colleges)

for comprehensive and efficient access to instructional materials

and educational management data.

The improvement of teaching and learning through the use of
instructional technology has been impeded less through the lack
of equipment than through the lack of high-quality instructional

materials designed for use with the equipment. The Commission

has learned from people in virtually every field -~ teachers and




educators, as well as experienced producers in film, televigion,
and the computer =-- that the insufficiency of excellent materials
or programs has been a critical and persistent factor in preveﬁt-
ing the development of a genuinely effective instructional

technology.

Yet there is a considerable amount of potentially useful
material in many media which could be made available to education.
The chief problem is that there is no effective system by which
materials can be identified, organized, and made conveniently
available to educators. Such a system would provide a new wealth

of information for the improvement of learning and teaching.

The suggested center or library of educational resources
would not be a "library" in the usual sense of a repository of

books, magazines, and other printed materials, The most advanced

libraries today have begun to expand the usual meaning of "library"

by gradually developing into complex information storage and

retrieval institutions designed to be much more than a collection

of books. The center which the National Institute of Instructional

Technology might establish wouid perform a set of functions quite
' ¢

distinct from collecting books and other instructional materials.,

% This gap is in large part the result of the rudimentary state of
research and development in the techniques for handling informa-
tion transmittal in all media. As noted in Recommendation #2,
the National Institute of Instructional Technology should give
high priority to a program designed to meet this need.
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It would not itself store the vast amount of relevani: resources.

-

Rather, the center would'supervise and coordinrate a wide range of
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functions that would include finding, sifting, adapting if neces-

sary, and cataloging materials suitable for educational use. It

o T

would provide educators with information about materials in each

subject field, for =2ach level of instruction, and in every

instructional mode and media. A kindergarten teacher seeking

e T SR

manipulative materials to develop eye-hand coordination, a third-

@

grade teaching team seeking films and audiotapes about the American

e e S

Indian, a middle~school curriculum supervisor preparing a unit of

j
L.
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programed instruction in mathematics, a high school principal look-
ing into televised courses in Far Eastern culture and history, a
college professor desiring to use language~laboratory tapes fér
teaching introductory Swahili, a graduate university seminar study-
ing the sociology of Latin America; a corporation developing a
1ite£acy program for hard~core unemployed -~ all would be guidea

by the center to materials relating to their instructional tasks.

Because it woﬁld cover all media, all subjects, all levels
of education, the center's program would provide a needed synthesis
and augmentation of the various national organizations already
involved in this field, such as the National Audiovisual Center,
the National Instructional Television Center, the Great Plains

Nat ional Instructional Library, the National Center for Audio Tapes,
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the National Educational Television Libraries, and the National
Medical Audiovisual Center, as well as pertinent collections at

the Library of Congress.

This agency should also assist school and college libraries
to identiﬁy, receive, store, and make available new instructional
materials, This would entail their tranéforming themselves into
compreﬁensive learning centers., Fortunately, many libraries are

-already far advanced in this reorientation. Further progress

should facilitate the development of more flexible, individualized

instruction at every level of education.

A central educational resource center would provide educators
everywhere with the fruits of "search/find" operations, and might
"encourage the establishment of working arrangements for exchange
of material within educational institutions, ;ibraries, and clear~
inghouses. These arrangement:s should be éoordinated on a regional

basis, with the aim of eventually becoming computer-based,

Exchange of materials between libraries is an old practice. :
The computer has made it possible to completely revolutionizetthis‘
process and has made the planning of networks central to the crea-
tion of any new national library facilities. In the last decade

a number of computer-based storage and retrieval systems, centers

for gathering and dispersing technical information in various fields,
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and cooperative interconnections of learning institutes have taken
shape, But there has been no compreheﬁsive‘attempt to unite these
systems, libraries, and data banks to meet the demand for both
instructional materials and research information on the process
and management of education.® The National Institute of Instruc~
tional Technology should take the initiative in exploring possible

arrangements for organizing such networks for instructional use.

In the immediate to shorf-term future, a network could
feasibly develop the capability to provide bibliographic informa-
tion on educational materials and research, inaexed conveniently
for the inquirer. However, the long-range future presents the
possibility, indeed probability, of full—éext access to books via
computer, as well as instant transmittal of nonprint media. The
realization of this potential, however, requires the solution of
several very complex problems, among them .the development of princi-
ples and practices relating to standardization, compatibility, and

copyright,

Systematic coverage and analysis of what exists in all

instructional media, subjects, and grade levels would yield an

% Educators are faced with the problem of accessibility with regard
to information about the process and management of education.
These data must be readily available if they are to attempt to
effectively design conditions of learning along "systems' lines.
The ERIC system is attempting to collect and make available such
information, It is limited by lack of funds as well as by the
difficult problem of reproduction of copyrighted materials. The
Commission believes ‘that the ERIC system should be strengthened,
and that it should be tied into any network plans established by
the National Institute of Instructional Technology.

£ cm
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invaluable by-product -~ the identification of gaps in the supply
of instructional materials. The National Institute of Instructional
Technology could then keep the whole private sector (including
producers and distributors of hardware and software for every level
and area of education) informed and aware of the schools' needs

and priorities, (This would be done in collaboration with the

council suggested in Recommendation #6).




RECOMMENDATION #4

WE RECOMMEND:

The National Institute of Instructional Technology should

support demonstration projects designed to improve instruction

‘through the wise exploitation of technology. These projects

should be concentrated initially on a few carefully selected com-

munities or individual schools -- including urban ghettos, impov-

erished rural areas, and communities with populations that are g

predominantly black, Mexican-American, Puerto Rican, or Indian. 3

The school system of the District of Columbia might be

invited to mount the first of such model demonstratiomns.

The National Institute of Instfuctional Technology should

3 . invité selected schools and communities to participate in demon-
stration projects and sﬁould be responsible for coordinating the
use of public and private fundé for this purpose. However substan-
tial the amount of money involved, the total number of projects
should be relatively small, in 6rder to sustain a high-quality,

1 concentrated effort in each one with a saturation of available

3 resources.

Projects should be designed to achieve maximum visibility

and impact, and should initially be keyed to meet severe educational




problems, The Commission believes, therefore, that the first and
largest demonstration might well be in Washington, D. C. The ration-
ale is clear. While education in the nation's capital should be

a model of excellence, this city's schools suffer perhaps more than
most city school systems from lack of funds, inadequate staff and
facilities, preponderance of impoverished minority-group students,

flight of the middle classes to the suburbs,

While these demonstration projects would épecifically try out
technology in its various rsmifications, each project should be
based on a total educational concept. The choice of scheools and
communities should take account of prospects for eventual self-
support. Strong commitment of school and community leaders therefore
would be a prerequisite. In some cases the actual administrative
and instructional patterns would have to be altered to accommodate
the deméﬁstration. The experiment should include not only public
schools and community colleges, but also programs for persons now
outside the formal educational system -- such as preschool children

and unemployed, under-~employed, and retired adults,

These comprehensive demonstration projects should operate
under the continuing guidance of the National Institute of

Instructional Technology and its regional affiliates. Purchase of
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hardware, pliysical changes to buildings, and preparation of new curricu-
lar material should all be closely interwoven, and the impact of these

developments might well stimulate even more fundamental changes.

As for demonstrations designed to benefit out-of-school
groups, we suggest that privaté foundations, industry, and educa-
tional institutions be urged to supplement federal, state, and
local government funding, and in addition, to provide professional
and technical aid. Funding and active collaboration could come

from a variety of sources, depending on the projects. For instance:

(a) A community agency could develop an educétiénal package
in cooperation with a local vocational school, a local
television station, 1ocai employers, and a nearby-uni-
veristy or community college.. Citizens could be trained
for specific jobs through.gpeqial counseling and multi-
media presentations, iﬁcluding television and programed

texts. The "diploma" would be.a job.

(b) A day-cafe center could augment its usual activities by
installing individual. learning carrels equipped with
imaginative programed materials for preschool children.
Here the children could pursue beginning reading, number
concepts, and entertaining introductions to other new

worlds ~-- nature, the arts, or certain sciences.,




(c)

(d)

feedback,

“

Neighborhood housewives, college students, and retired
people could, with minimal training, oversee the enter-
prise without the need for constant attendance of profes-

sional teachers. N

A variety of distribution media (telephone, televisioﬁ,
radio) could reach adult audiences at home. Projects
for homemakers and workers could be m9unted in subjects
as diverse as businescs arithmetic, health care, and
computer programing. Imaginative programs to acquaint
the public with the accomplishments and promise of

technology in education could prove of great value,

The‘National Institute of Instructional Technology could
help design a Job Corps center that would use instruc~-
tional technology in depth, taking full advantage of

the armed services' experience iﬁ job training, and
trying out various combinations and sequences to meet
each student's ;ndividual background, capacities, and

interests.

lTechnology could facilitate distribution, presentation, and

It could also encourage cooperation among several

agencies -~ a critical aspect of any successful project. The

National Institute of Instructional Technology's challenge would
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be to bring schools, unmiversities, industries, social agencies,
and individual citizens together in active participation and

involvement in the advancement of education.




RECOMMENDATION #5

WE RECOMMEND:

The National Institute of Instructional Technology should

take the initiative in encouraging the development of programs

to improve the capacity of educators to make more effective use

of instructional technology and programs to train specialists.

To this end, the N,I.I.T. should support new programs, based on

increased research and development:

(1) To provide administrators and department heads with

the knowledge necessary for managing technology effectively;

(2) To educate school and college teachers in the most

effective uses of instructional technology and in the

- differentiated staffing patterns technologygproperly entails;

(3) To increase the number of qualified specialists such

as producers, programers, and technicians that schools and

coileges need if they are to exploit technology fully.

Besides initiating new programs, the National Institute of

Instructional Technology should also strengthen and expand the

best existing programs for training and employing educational

manpower in the wise application of instructional technology.
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"Teaching is the only major occupation of man," Peter Drucker
wrote recently, "for which we have not yet developed tools that
make an average person capable of competence and performance.

But education will be changed, because it is headed straight into
a major economic crisis. It is not that we cannot afford the

high costs of education; we cannot afford its low productivity.

We must get results from the tremendous investment we are making."

In order to increase their productivity, the nation's , ;
schools and colleges require a larger supply of diversified,
highly qualified manpower. They need administrative.leaders ~~
college and university presidents, deans- of instruction, depart-
ment heads, school superintendents,and principals as well as

state and federal officials, school board members, and

college trustees -~ who fully unde;sténd the prospects for

improving education. through technology.

In addition, the teacher or professor, from kindergarten
through graduate, professional, and continuing education, should
understand how new media can be employed to make instruction

more effective and more responéive to the individual student.

Moreover, supporting specialists and technicians of many

types are needed if a mature technology of instruction is to

flourish. The qualifications required.in these three categories--

administrators, teachers, specialists ~- are distinctive.




Administrators

In the decades ahead, administrators will be required to

make many complex decisions which they are not now being pre-
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pared to make wisely. The problems faced by the educational
manager are changing rapidly. Tomorrow'g educational manager
will have to be able to handle a variety of responsibilities,
many of thém outside the walls of the school or.college or
state education department. He will need a backgrouﬁd in edu-~
cation certainly; but he will also need training and experience
in the behavioral and social sciences, in finance and manage-

ment, and in the development of human resources. The thrust of

this recommendation is not toward reviving a "cult of efficiency"

(i for education. Schools and colleges are already overcommitted
to rigid formulas for efficiency which prescribe class size,
block scheduling, departmentalization, credits, etc. Technology

must free, not fetter .

Of great importance, then, is concentrated research,

! development, and application on the special knowledge school

| and college managers can make effective use of: what tools are
required, what methods (of economic analysis, staff recruitment

and deployment, community and staff relations) are most

efficacious, how the essential data can be acquired, how pur-

poses and accomplishments can be best evaluated, how educational
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institutions can be staffed for maximum exploitation of television,
recordings, projectors of various kinds, programed instruction,

and other kinds of instructional technology -- ultimately, how

&

3 schools and colleges can redesign themselves to educate America's

g young people most effectively.

The paucity of data even as to the functions of adminis-

,trative.manpower in education was recently emphasized by the
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Office of Education's first report on the state of the education
professions, required under the new Educational Professions

Development Act. In the matter of instructional technology,

# the educational manager should understand how to find out what
he needs to know about the potentialities and problems of
instructional technology, and how to recruit and use the talents
of people who can serve in this field effectively. Obviously
the school superintendent or university.president himself

cannot and need not be a sophisticated jpdge; purchaser; or

user of hardware and software. But he should be able to depend
g on a staff qualifiéd to advise him or to act in these matters.

!

He and his associates should know also which technological




applications have proved their worth, and which promising develop-
ments are imminent, whether in "older' media such as film or in

new ones like the computer,

In instructional technology, as in other crucial aspects
of educational ﬁanagement, the immediate need is for programs
that will combine down-to-earth experience with fofmal training
in appropriate disciplines. Various graduate schools of education
are concerning themselves with this task, but their efforts must
be multiplied and reinforced to make any real dent on the day-to-
day management of the nation's educational institutions. Schools
of business and public administration, architecture, and engineer-
ing should also participate. To this end, intensive efforts to.
establish management-training programs should be mounted by

federal agencies in partnership with universities, school systems,

. state departments of education, and industry.

These management;training programs should command sufficient
money to produce a marked improvement in the use of technology
and in the way schools are managed. They could take many forms,
including summer institutes, continuing seminars, and longer-
term university internships and fellowships ~~ all informed by

constant feedback from the field.

One educational observer has suggested the creation of a

"staff college for highér education executives," adding that top

‘university officials '"need both mirrors and windows -~ so that
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they can look inward as well as outward." The National Academy
for School Executives' advanced seminars, which have devoted
particular attention to instructional technology, point the way
toward such a program for schqol administratorsf Cleaély, the
most promising of these programs now in operation or projected
should be supported by the National Institute of Instructional

Technology .

Sophisticated, practical pre-service management training
is also essential. The immediate concentration of funds and
ingenuity should, however, be on in-~service training, since

most administrators, especially in the lower schools, come up

through teaching.

Teachers

There is evidence today that sghool:@éachers, a traditionally
conservative group, are beginning to see the value of using
technology for educational purposes., Lois V. Edinger,
professor of education atAthe University of North Carolina,

? wrote to the Commission:

The vast majority of the members of the teaching
profession have accepted the fact (or in some
cases simply become resigned to it) that education
must leave the era of '"hand labor" and turn to
machines to help increase their productivity.
That we must turn to the using of power tools in
education to allow teachers to become more
effective is a fact accepted by the teaching
profession today, albeit with varying degrees of

' . pleasure .and readiness. '

% The National Academy for School Executives is an adjunct
of the American Association of School Administrators.
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Dr. Edinger's words are of special significance since she
is a recent past president of the National Education Association
and undoubtedly expresses the view of many schoolteachers. It

appears to be true, however, that most college teachers continue

to resist the '"inroads" of technology.

A central benefit (as well as prerequisite) of the compre-
hensive'application of technology to education will be a more
systematic approach to instruction. The role of the teacher
needs to be more explicitly defined than ever before. The
teacher,.therefore, should understand the far-reaching implica-
tions of technology in order to function at his individual best
as the central element of the total system. The base for this

understanding should be laid in the teacher's own education,

109

not just in demonstrations and lectures on technology, but through

the actual use of technology in his courses.

Unfortunately, few teacher-training institutions give even
passing attention to the role which technology could play in

improving the quality of education. . Only infrequently does the

education of prospective teachers make use of such media of
instruction as television, tape recorders, or computers. And
the teacher who does have exceptional training in technology

will be frustrated if the school or college where he begins

his teaching career regards technology as a mere accessory.

£
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Once on the job, moreover, teachers are apt to find that
daily pressures leave little time to "figure out behavioral .

objectives'" or to experiment with the best tools for meeting

those objectives. There is little incentive for the teacher

b RS i

to innovate. And should the teacher decide that he indeed does
want to use some new medium, he is faced 'with the problem of

availability and maintenance. At worst, the elementary-school

WL

teacher (probably female, and probably "allergié" to machinery)

is required, for instance, to manage a 16mm film projector which i

s LR

was designed by a male for nonschool purposes -and which needs

: mechanical expertise for operaticn and maintenance., Margaret

Mead said on this point:

Teachers will use machines for instruction
when they're as easy to use and as foolproof |
as the washing machine, ‘ 4

TR T e
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In-service training for school teachers, while it may pro-

vide the new teacher's first brush with technology at work, is 3

often as unsatisfactory as pre-service training. Both are
centered far more on the mechanical "how" of technology rather

? than on the "why."

3 The situation was summarized for the Commission by z

A. W. VanderMeer, dean of Pennsylvania State University's

Graduate School of Education, as follows:

PRy e N
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The pre-service preparation of the teacher must
be followed by a continuing program of in-service
education., It matters little whether these in~
service activities are conducted by the univer-
sities, by school districts, by professional
societies, or by a combination of these. The
esseptial thing is that they be conducted and
conducted well. Not only must education follow
current graduates into the field, but also the
existing instructional personnel presently
manning the schools must not be neglected.

Of particular importance is the use of tech-
nology itself in bringing in-service education
to the field. Modern extension work is
pioneering the use of video- and audio-tapes,
conference telephone hook-ups, and other
exploitations of instructional technology.
Such advanced applications of technology are,
unfortunately, in the minority.

Nevertheless, more and better training in itself will not
satisfy the diversity of demands on education and educators. A
true technology of instruction almost demands a re-ordering of
the instructional staff, to take account of individual talents
and capabilities among teachers and also of the range of different
jobs teachers are asked to do. One answer to this complex problem

is differentiated staffing, with which a few schools have begun

to experiment,

This new concept was set forth as follows in the Office of
Education's first report on the state of the education

professions:
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Differentiated staffing is based on carefully
prepared definitions of the jobs educators
perform, and goes beyond traditional staff.
allocations according to subject matter and
grade level. For example, a differentiated
staffing plan developed by Temple City,
California, has created a logical hierarchy
that includes not only teaching but instruc-
tional management, curriculum construction,
and the application of research to the
improvement of all systems, . . .

The aims of differentiated staffing can be
realized through a number of different
methods. Additional positions such as part-
time tutors and aideg on one hand and educa-
tional specialists on the other could be ,
appended to either end of the hierarchy. | :
Organization need not be hierarchical, but 3
can be based on teams of peers. Whatever j
the method, however, the aim is to permit a ;
variety of people to contribute. The ' ’
housewife~-teacher, for instance, can make her

services available on a schedule satisfactory

to her, and without hindering the professional

advancement of the career-minded teacher. 1
Indeed, the career-minded teacher is stimulated ;
by such a system, which provides not only a

hierarchy of more challenging and more signifi-

cant roles but also allows for promotion and

advancement as a teacher instead of solely as

an administrator or supervisor.

Even ehort of fully differentiated staffing, schools and f
colleges require specialists of many kinds. As the next two sec-
tions suggest, the full realization of technology's potential
for education calls for an array of staff members who are not

teachers. The key figure may ultimately be a versatile and

highly trained specialist called an "instructional designer."




Specialists

Throughout American schools the need for talented people who

are not specifically trained as teachers is becoming more and more

acute. Specialists are needed to develop technology as an integral
part of the instructional process. Aides of all kinds are needed

3 . to assist teachers in making the best use of teclmological media.
and of theif own professional capacities. Perhaps most important,
scholars in many disciplines and creative people in eVery area

4 should be contributing their special gifts to the instructional

process. 'As the field of education assumes néw tasks and broader
responsibilities," Harold Howe IT has written, ''there will be a
growing need for people with competencies in many areas, from
poetry to biochemistry, from plumbing to philosophy, people who
might be persuaded to offer their expertise on a full- or part-

time basis to the purposes of education,"

Technology can achieve its fullest pofential in schools and
colleges only with technical and paraprofessional support --
"media coordinators' serving as advisors on the use of instruc-
tional technology, experts on the production and procurement of
instructional materials, plus specialists in many different

disciplines working with teachers in research and development.

The lack of specialists to facilitate its use in the schools

and colleges could well be the Achilles' heel of instructional

technology. The urgency for designing machines for easy use in

instruction is equaled only by the urgency of having someone
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available to repair them if they break down. A language laboratory
is of little use if it is out of operation for several weeks because
chewing gum and bobby pins clog its vital parts. An investment in

. L [ L i
proper operation and maintenance of equipment is good economy.

Nonprofessional assistants are also needed, especially in
the elementary schools. Such tasks as ruﬁning simple machines,
playground duty, and routine clerical duties can be carried
out by teacher aides (who may be housewives willing to work
part time), thus réleasing regular teachers to more adequately
employ their professional talents in advancing.the quality of

instruction.

Plaﬂning for the development of instructional technology
should include the recruitment of such nonprofessionals. As
Professor Robert H. Anderson of the Harvard Graduate School of
Education told the Commission: "The emerging concept of auxiliary
personnel in education has already created an impressive litera-
ture, which has recently begun to focus on the important topic of
training auxiliarﬁ personnel. Not only can technology play an
important role in the training of such workers, but it seems
increasingly necessary for these people to be familiar with

technology as an aspect of their work."

Whether a staff advisor in instructional technology is
necessary might be disputed by those who have been discouraged

by experiences with the typical audiovisual department of a
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school or college. It is the exceptional audiovisual department
that is integrated into the fabric of the institution -- with
qualified 2udiovisual consultants sitting in on courses, sharing

in thé teaching methods and enviromment, and then contributing

to improvements through technology and etherwise.

Qualified specialists in the production of instructional
materials are scarce. Producers, graphic artists, audio techni-
cians, and programers are but a few of the professionals nceded
to develop'maximum effectiveness in instruction. Léck of expert
advice in the production of instructional television programs,

for instance, has often produced mediocre results, All too

little is known about how to present instructional material over
television most effectively., Creative use of the medium has

been barely attempted. There is nd doubt that the "talking face"
has been overdone in instructional téle?ision. But even this
technique has its usefulness and could be made more efféctive.
Outstanding lecturers who fail to come across over television
could improve their performance on the screen with help from

skilled professionals.

The scarcity of good programers for the teaching machine
undoubtedly tempered the initial enthusiasm for this device,
and may be seriously handicapping current efforts in the various

modes of programed instruction, Training and financial support




for production and programing specialists shéuld have top

priority.

Instructional Designers

1.

The need for someone to wprk.with teachers in their plan-
ning strategy as well as someone to help students in using
libraries, data banks, or computers to their best advantage,
is apparent., Institutions could combine forces and shaée the

services of one instructional technology advisor, who could

also conduct research and development in "instructional design."

Research and development in education are dependent upon
the interaction of specialists from many different fields. The
meager success of research efforts to date can be attributed
in part to the dearth of well-qualified research specialists.
TIf research and development efforts are to be relevant and
 fruitful, they must enlist the participation of behavioral
scientists, subject-matter scholars, engineers, educators, and
others. The central figure in this "mix" may well be an
instructional designer, whose role Robert Glaser has described
as follows:

It is highly probable that a unique occupa-

tional specialty called instructional design

will emerge in view of the current level of
heightened interaction among educators,

behavioral scientists, educational publishers,
electronics and computer industries, and

R&D organizations in educational technology.

This specialty will involve a person or
group of persons concerned with the produc-

tion of educational procedures, materials,
and systems.
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Instructional designers need to pick off
appropriate research and development
activities from behavioral science know-
ledge, and behavioral scientists need to
pay attention to the fundamental problems
generated from attempts at technology.

From this interplay there will emerge a
body of pedagogical principles or a tech-
nology of instruction that will be funda-
mental to the task of instructional design,

As educational systems incorporate more of .
the advances of science and technology into
their design, the specialty of instructional
design will grow, and there will probably be
many different sub-specialties; for example,
applied research and development, operational
materials design, computer systems, teacher
practices, language and linguistics, preschool
learning, etc.

Instructional designers in applied research,
development, and production capacities will be
in increasing demand in the near future. In-
deed, at the present time, such persons are
rare and eagerly sought,
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RECOMMENDATION _#6

WE RECOMMEND:

The National Institute of Instructional Technology should

take the lead in bringing businessmen and educators together in

a close working relationship to advance the productivity of

education through technolbgz. .

To this end, the National Institute of Instructional

Technology should consult with other interested organizations

and develop an appropriate mechanism. A possible course of

action, for example, could be the establishment of a National

Council of Education and Industry that would focus on how

technology can best meet the needs of individual students,

teachers, and administrators. A small high-level council of

this nature, with representatives from key branches of education

and the education industry, could help speed appropriate advances

in the design, development, and application of technology to

instruction.,.

The free marketplace for materials and equipment has generated

great benefits -in education, as in other sectors of American

society. However, there is increasing realization today that in

the major fields of social service, such as.medicine, the opera-

tion of the free market must be supplemented by some mechanism
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to make sure that innovation and diversity are encouraged, quality
maintained and enhanced, and the most urgent social goals achieved,
Education lags behind other fields in providing help to practi-

tioners in making wise choices among competing products, and in

spelling out its precise needs,

Until a decade ago, the "education industry" wés virtually
synonymous with textbook publishing. Then, as substantial new
federal funds became available for the purchase of newer kinds
of equipment and materials, publishers began, through acquisition
or expansion, to branch out into various areas of instructional
Eechnology. But the gentral fact remains that the school and
college budget for equipment and materials is still relatively

small ,

What is called for is a closer serutiny of the process by which
machines and programs.have been developed and marketed. Educators
have played little or no part in developing new products. They
have not been informed on a regular basis of recent developments,
nor has industry devised an adequate process for obtaining their
advice and counsel., When new equipmenf: comes on the market, many
educators are iﬁ the dark about the advantages and disadvantages

of the various options offered and are at the mercy of sales
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propaganda and rhetoric. Thus many purchases made by schools and
colleges have been inappropriate and premature. On the other
hand, educators themselves have not always demonstrated a realis-

tic understanding of technology's potential for instruction,
ysp

nor of industry's problems in meeting educational needs,

In gencral, these conditions obtain today:

-

e Many technological devices offered to educators are
designed mainly for uses other than education; this
drawback applies particularly to the computer, which
needs distinctive features to be wholly adaptable to
e@ucation (for example, larger membry capacity, greater

simplicity, and better display capabilities).

¢ Equipment prices are geared to what the commercial

: market can bear; there has been no concerted attempt

i to bring them down to levels acceptable to education

and the taxpayers who support it. Most schools and

colleges simply cannot afford needed equipment.

o Many institutions lack equipment they need (e.g., tele~
vision, computers). Some are overstocked with equipment
‘(e.g., movie projectors, overhead projectors) which is

largely unused or seriously underused; in many cases the
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. ' concern ‘toward the . devclopmen;,of programs I O
"that increase the prof1c1cncy of thelr 5 '/ S . )
L utlllzatlon., ,.' . ‘. B T .
A AR T ";' o - . Ira Pnlley ‘. - o ",‘ VA
R S N R Superlntendent of Publlc Instructmon I
IR R I I , 1ch1gan Dopartment of Educatlon T
o s~ L , | ‘ o v" .'_ ’ . ’ g _ . L . . . ' * "; v Ty
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SR ‘*3 e The Commlssxoq had many wellnlnformed spec1eltst prepare reports.
on the present stetﬁs of the va~sous tecbnologlcal med:a used for in-

MR . w
e - 2 R .

‘struct:onal purposes * Ln addxtlon, the staff assambled lnformaﬁlon on’

Tmay

. - e i’ .
S o "
. PO : . .
N ) . s

’ the use of technology frow 1nd v1duel 1nst1tutlons, from manufacturers and

- A J e
1=

1f(dlstr1butor8, and from state and federél govetnmenﬁ agencles.5 Srlefly,*‘

v.', 5

’the 31tuat10n wxﬁh respect to the major media*and thelr appllcatlons is

. . \ . '; o N . - vv ‘. J\' o "{,v
‘as follow :.;’}‘.ﬁ ’,;"*‘fg,}}/”' R T A

A . “ \ : ‘ R

e 1. AudloV1sua1 mediawk R '_~': . S

»

Today most schools and colleges have some audlov1sua1 equlp-:

’

) ment;» ThlS ranges from two or three record players Jn the 11brary _ ,ﬁ:
. = l. . . P

'fand one broken 16mm prOJector 1n the audltorlum, to an actxve aud10~/ Wf~>

Y

";visuel faclllty with an’ extensive film 11brary, many well*malntalned
N B :

CoNE projectors, and a product;on unlt for sllﬂes and transparencies.
\ - | Yl S - . ; e - -

. ,
\ % Pl ; v T : : -
R SR ‘ - . o ) A, :

The grbwth of some audloV1sual departments in pecent years has

been dramatlc. In 1955 for example, the Uaivers1tx of Colorado 8

ffllm 11brary owped one progector and 1 200 fllms and had a staff

iif three people.. By 1969, the fllm llbrary had groWn 1ntoka,reglonal .
: \ . . Je ,
e cedter, thh 2 800'p1eces of equlpment between 8 000 and 10 OOO fllms,l-

{

*..v 2

B eomputerlzed fllm/booklng system, and a full tlme staff of 45.,

o . & oy e
: . : : S . ’ T - - PO
T . R . H e . . . o . . ) . . - .
- - . . . 1L . . N . “ . ) . )
A . . PR Lo, 6 . » V. (' oo . « - - ’ ,f . . f
- e N . ! v. 4 . -

RN N 1
e R ) s -
/‘ \‘_,7' . - . « ES PR

ER {i‘ R A d;agn051s oﬁ the causes: of the current low’ status of 1nstruc-"'
SR 'atlonal techn 08y W111 “be found in the next appendlx. - f”':k e

= Sa T e

AT ﬁ***For convenlence, th1s BCCant ollows the common’if unsatlsfactory

L - usage that reserves the term "audiovisual media" for. the oldest

"o . . - ofr'the newer media ‘such as 16mm and 8mm £ilin and projectors, ,
%Y - ““glides and film strips, telephones, audio tape—recorders,»records
‘and recbrd-players, and overhead. projectors. - These are the.. ‘

. * Maudiovisual aids" that most parents’and some teachers tthL .
T of sHen the subject of 1nstructscn:1 technology is raised e
B ._,.j_- N - . - | - o v ) ‘a “. o ‘ ) ) ‘ ] » ‘ ’.' < | ‘»r 5 ‘:.
. L . - : . R g . B » 3?!1:: ST ) . . ‘:.‘i . . N
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less dramatle-than 1n thle ex%nple but it has\@een constaﬂt. Some,-,& N

¢ . : P . s, S

'*1 1udiv*dua1 Lypes of equ1pment appear 1n.the next two ”c;' Lo .

S

',-festiﬁ tes;
‘!',« v

pagée.{ The table*ehows the present stock of selected ltems, the

graph shows the trend in expendltures for aﬂd10VlSUal equlpment | .

AT, _ | ‘ i Lo

’and materials;*\ o \
The statlstlcq do not by‘themeelves reveal how ofLen Lhe
= . various media are used nor for whaF purpose, Accordlng to 1nformed .
;oplnlon, audloVLSual medla are. generally‘employed 1nterm1ttent1y

vsand then onlj to enrich and supnlement the famlllar patterns of

classroom 1nstructlon. For the mostkpart, they merely’augment 7 | L

~ \ e

 .;v‘the conventlonal Leachlng strategy whxch has,hardly changed for

cl

. more than a century. "They are used pxlmarlly to give data whlch

SR ;the reasonably effective teacher could 1ve anYWaY and/or at 1east~ .

L | | p
_to furnxsh a momentary dlver51on from busmness as usual, "’Wllbur

S ? . - 5 )
N 3 ‘\ - N \ : \

o , Rippy, currlculum resources speclallst at Bank Street College of
v e S . iy ' o \ 7 ‘
el e E&gcation,'wroteuto\the\Commission. IR RN !

» .

v - AT K e . i
) |

H

. : . . e X . ; : ‘ 1
- - = Ty .. B - e 5 — . - . \§

, A Except for the promise of the appllcatlof of programed| = =
R N instructional principles to conveutional. audiovisual '
S S / production, few innovative breakthroughs have been
LT T  made to involve the learner actively in learning from
SRR o . | audiovisual presentatlons._ Active participation by
L. . = - . - | the learmer has been shown to increase learning sig-
E i - nificantly, yet our audiovisual mater1a15>show no o ;
51gns of recognlzing this fact. _— e 3

- S ¢ }Q ' illiam H. Allenh,Adjunct
LT - Professor of Edycation and
I ~  Cinema,; University of.

e Southern Callfqrnxa
R TN A » o s \ e ~
R o _ - ——= — — ! .

1. LRy . . L L e
' . . Vo

»H ’ N N .- .‘

-

o © % Including, in this case,|radio and television, . 1 Tmell
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e BSTLMATED NUMBER OF ITEMS oF
-~ . . AUDIOVISUAL MATERIALS.AND: EQUIPMENT
Lo -ORNED BY U.S. BUBLIC SCHOOLS,

JULY 1969 .

.<"
s

‘,’\;; i.;v \;(\h

- at 92, 500

. * W

' "Selected Equipmeat  Selected Materials
‘Screéns . 919,000 .Fn.lmstrlps - 721,700,000 -
' Record Playérs 698,000 { . IR PR
Earphones 576, 000 :,St111 and flat T R
~ Overhead pro§ecuors*\\ 453,500 | p;ctures - . 12,400,000
’Sllde and filmstrip - \‘ . N
, _projectors st e 426,0000‘ " . Disc reéordings ; 7,200,000
" Tdpe recorders - 320,000 - ' A
- 16mm projectors - 251,000 "Ovarhead trans- -
‘Learning carrels 171,000 parencies . 5,230,000
" 8lide or filmstrip . - | A oo
. v1eWérs,.k- 163 OOb  ‘Ma?s anﬂ g;obes 4,200,000
- Readlng devices 98, 600* ,»Z"Ex 2" slldes Y. 2,400,000
Opaque projectors . 91,600 | oo o
Transparency makers e 71,200 Taperrecordlngs 'j-r ¢3’0205900
. 8mm projectors 58,600 - - S
B5mn slide cameras 27,200 16mm films { 1,315,000
Rear screen prOJectors 22,200 - B
- 16mm ‘cameras . ’ 14,100 | Readlng programs 336,000
Drymount presses 11,750 .} . . ‘ P o
' 8mm gameras 7,200 | ' 8mm films 104,000
Microprojectors 6,180 | - e ot
L - - J
i BN L o
‘Source: Loran C TWyford ‘New York State Educatlon Department 1969
Note:

The total number of publzc schdbls operaﬁlng in 1969 was estimated
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XPEVDilUbES OF AUDIOVISUAL,EQUIPNE\T AVD MATERIALé
' . *M%XEARf AND SECOYDARY SCHOOLS

4 - 1955 TO 1970 S

{(thh pro;écLlons to 1975)

L
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of Dollars |
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. . RN R Tptal Expendltures o .} /r
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' Equipméﬁt

- 25, o.}f*f

a'B.0

Tigss 0 1960 - 1965 '1éﬁoi" 1975

) N . R . L L . . N #

*]"TotaI expendltures fncludeé equlpment and materials plus

f

g T v' . - 2 - . . : - R '~'- e /

o _other itgms such as

Totals are probably

maintenance dnd general overhead.

7low but-trénd is .indicative of recent

developments.

Data <o not includ

_textbooks, but do include radxo and televxsxon. :

U, s. Offlce of Ed:fatldh f 
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el computers or. programed'
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S T aO t0/30 students in hS—mlnute unlts of t1me in classro ,Sgcom: - L

L , “ Y S o L Do ‘ B
. an£s1ng around 1 000 square feet of enclosed space. y}ol T e T
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T Y\ minlatare self-lns}ructloﬁal system us ng me e A
) T -cartr:dge £ilms has been d@velogga ‘at San' Jose B ST
S 7. [ ‘state College and was initially applled iﬁ‘teach~‘s'",7j";}x'

' L |- ing andlov1sua1 technlques.. This. method hgk o U ,
- e 1| provem that for many "how-t07do- ig" and 1nforma- B R
IR | -tional ‘topics college students can use'méedia’to |1 .o c.
C Y7 .. ] learn successfully by themselves. <sihe 8mm methods | - .- poL
- P fdeveloped for..audiovisual producti and equip- o o
R . o ment operation techniques have been extended te L
. teaching the operation of" keypunch‘machines,, ST PP |
‘industrial arts woodshop and craft skills, use . |- . =
| of advanced. chemistry laboratory equlpment and <} "/ .
T~ | occupatinal therapy practloes.; e LR S )

'-f‘!’/ » - . . [
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. « o ’ E \

S - . Poaw ’ e . B R . ) . e .
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. B I . .' Rlchaxd B. Lewi former R

T e o - director, Audlov1sua1 R
L | TR L - . , Services . R S oo

I Oy . San Jose State Gollege " ' B

L E . e et ' . W .
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student from Lhe educatzonal lockrstep.v Aud10v1sua1 sforerooms

‘5 o N
‘o . ‘\‘

that once served only the classroom.teacheclhcwe been transformcd

[N

4

tional audloélsual medla have been 1ntegrated ;nto thﬁﬁjf; 

/‘, |

- ‘ B e

i - 4

x\ ’ .
ié\is&al medla to f

‘ #

Harvard's Pro;ect Physxcs has used ‘aud

.*

"

, ST It should be poss1b1 for a grven tudent to become '
: T fulIy fascindted with t .stralghtfé;ward quantita- "’
B T L P tive /content of the disc ssion of the law of universai
RS SR S ugravﬁtation and its consequénces’'in physics; he ‘should
. - . .. f  _.be dble to pursue, this by fh@ther,reading (as in the
3 S ... Reader excerpts on gravity exPerlments) and/or(by

a S doing a Cavendzsh experimeént, or at‘lgast\gettlngAthé
W .. os 0 data from film. And for this értlcular student this.
o I /&nvolvement mlght be atsthew;ﬁgen e of the\study - s
b o of the historical Background,of Newton's.woyrk, which
..+ 1 .N 7 inhis case might not be og/prmmary interest. S
AN > hisrneighbor, in ‘the same ¢élass, should to some de-"
e TR T e ,ﬁ ~g¥ee be allowed (and furnished equally ‘good tools) to

. ) X - have somewhat the reverse experience, a long as he.
’ e vdges not slight thecmlnrmum,ph;a~cs cont t whi h is
. set out for'hrmvgn the conrse. e
o -'f”k in a small number of schools, photograﬁhy and fa
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evrdence that fllmdmaklng, llnked in with fmimrwatcﬁlng, "speeks

- '._ ~ .. “_.n,

g Cpartlcularly to the depr:ved ch*ld) in ‘a way that normal book~‘

o R “"|v ‘o
| oriented?:nstrgethn does not, S R 7
v . B A S . : ST S T = e

: _ »Donng, however, is even more fun than vxewmng. 1 “’__-V'

P

KR S

, .And doing Wlth the neW‘megla asawhere the sex
1 appeal is at. K1ds with st111 and motion. p1c-f1 1.
ture cameras* k1ds with audio and: video recorders

..~ John M. Gulkin, §.3. . o

‘a week to srhopls by 1967 68 77[‘_° . .'ﬁf»

-] ere having more fun’ than\other kmds. S e 7-¢;’%;- =
v*g‘-v* ‘—. 4§ B /! i'b‘ T / ‘ e

. B«
- SR D1rector, ¢enter for Com-
, B mnn1cat1ohs ’ T B
K . PR Fordham‘UnxverSLty |
o { ) | r . .- - ] ' ..’-’ " — . » “. ',’u" ‘ 7 . — ‘ - . “ '.\‘
o . ‘ VI . ; va‘ “,_ ‘_ 'I_ﬂ : ) . \j L ' i, . (\ t . - N@f .
‘-2, .Telpvision and Radio - «J . S VL
. . . w‘ / ’ _.'..? . . . 'f, . "
- ‘. : Today 1nstrupt1ona# teleV1fion Ellls less than 3 percent of
- = [ 1 ‘ o
. total classroom hours 1n the elementary and secondary schools of e
the_oahq‘ty s 16 1argest cltles. In Boston, homeXof one of the
‘ _\
: most successfulqeducat1onal tglev1sion statlons *WGBH, the c1ty s .
' 148 elementary sehools own bniy‘ISO telev181on receivers, w;thf ‘
. ’ — ,, . s',\ ) <. .
another 50. spread among its 36 Jun1or and sen1or h1gh schools.
" I /\ A L
ek g Dhio State,Un;Ver31ty s rad1o station, wh1ch helped p1oneer the N
A R A ‘.
o } use—of rad1b in‘schools in the 1930/4/%?5 transm;tting two progranm
‘ N "1 ’ o b )

\ .
.
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i
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One 1s‘tempted to § that teleV1slon courses B v

-y today are in the Mcguffey Reader stage., For | T o
gzk;ynearlw'half a centffy educational films have ‘com~ - | . .= - -4
- | pressed lqrge amournts of plctorlal 1n£ormationA'-‘ﬁ'~'=-.g*l S
into ten-minute reels with a.mnarrator "telling. -. | - .

it." ] They Break the class routine; then it's ‘f” S IR
overfand doﬁE«W1t;out much relaﬁion to course or: . i
lesson plan. I B ‘ . 5.-' o

k,hsbert R, H dSon L /”f75 T AR o
oo /. Senior V1ce Pr351dent ) o i/{' R
Ty L §EQ,,Nat1ona1 Educatlonal T 1ev151on | R s

L g‘ , ElementaryNschoolq are the maJor audleuce for open~c1rcuit f:e ; :;”lid‘r

4 _ S : . _ :
o 1nstruct10na1 teLeV1S1#n (as d1fferent1ated from oiosed-circult .

» - ot 3{ ’ ! . -

BRI R teleV151on and 2500 mfgahertz) The a11~purpose teachgr in the sel -& SR

RS B . : f'g 3 CLE '

SRR contalned olassroom as been W111ing to get some speclallzed help, N

L T
" - ’ . - > - j . "

) in ﬁubJects like music, art and sclence, frém educational statlons.'i_ .

-

— . tos I

g--,.g;li.,"‘ Secondary schOOIS'mﬁke 31gn1flcant1?/&ess qae of,instructlonal o a

f/%;d . L broadcastiﬁg, ‘beca se of. scheduling diffl#hltles and also because ,;d*{” _.!' o

ﬁ ¢ - /' N o - 1“ » .
- secondary schools f any size have suchI%peclallsts_aS‘artsand_w~ |

SR ,mus1c teachersu ;wad;o and televaion)ﬁppear"spesmgdicallyuin', ~*; - e

o ST e " / = e Lo e Com . - 4
SR . ; adult (or cont1 uing ) educapion. /o o S A NS
- “’. ) ‘. [N l" o o N L . !: i _ . . . ) f
9 A R """'?—"'_' T e » ,/ - K
T T |

, ; : S . b » . g

- EE R With few exceptions, tel v181on 1s,usua11y simply P

Coose s - . 0 |- imposed on long~establ igd curricula .and adm£n1s- N ‘%15
oL 7w I tratfve systems. As sych, televxslon beeemes an” - | v T o
'i.»w;7 ‘. > | addendum, an adjunct, #4nd ultimately an insignifl- % T R

o . | cant lifie item in the/school budget. . Solid ° B S ﬂd\*i

“ ’~;j?.u - attempts” to use .the #edium effectively for© | . R T
SRR EREO instructional purposes are fewa':; A \.g - ‘ T R
. % I | /jf Frederick Breitenfeld, Jr. N S T
| SR e -/ Exécutive Director .. . - 1 ¥ ‘
woo. L D B - "_/ Maryland Center for Public SR
R . R 4 Broadcasting | )

w
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Accordmng to a 1967 survey, closed-clrcult)telev1s1on was =/
s Lo A
\ “' . ‘*<

f,a.g belng used at 717 out of 1 581 educat10na1 rnstltutlons identlfled

f.’ ey

as llkeiy telev181on nsers.k Frve~years earller, 403Asuch 1nst1tut10ns

.
i 3

7‘were found to be.u51ng closed-clrcult televr&:on.ﬁ One maJor 7

’ EEN

i

-~

. materials and deV1ces, are belng used to "enrlch" but ot change

i

E

E o o . »
~

functlon of ClOSéé;CerUIt teleVLsion 1n colleges is to d1str1b-~
. . . ; i : .
ute‘ ‘the normal classroom lecture to overflow studen\s in the

/

>

crowded f1rst-year and second-year courses. At Mlchlgan State

Unlver31ty, ﬁor example - one o£ the largest users of closed~c1rcu1t

; 0

/ '
telev131on rn hlgher educatlon'-- 13 3 percent of student credlt hours

¥ ¢ / -

f‘e‘ 4 ’ K D“

in the freshman and sophomore classes are earned via telev181on.

—
: B ‘,,l'/L

Geherally, televis on and radlo, 11ke older aud10v1snaf\

/

In most school telev1s;on th'

>

is f111ed W1th the face of the studlo teacher, who 1s almost

trad1t10na1 educatlon.

~oerta1n not. to be ope. of the great mlnds worklng on the frontlers'r
. ;q , .

of the subJect matter presentedr Desplte the growth of v1de6tape

. \\. \; St f 2 B B /n a~'

lmbraries and regmpnal networss,_ the d1°am of shared res/nrces and
l 4

M 3
-

| the widespread exposure to a»corps of real*master teachers has not

it

L)

been fulfilled

r

t I

".a"w ’ t‘
*xstudlos are constant rem1nders of televfsxon §: status 1n American

educatlon,at the present time.j ] f «~\l’ 3";C¢ja:e" o

ar N

Lok

Moreover *the large number of local productlon; e

un;ts have led to a diss1pation of talent anJ'dolﬁars.f Underusedmf fi

Lo




o Sk S SR el
; e . O
‘ . t : ) - .
. : -
© S
N [
! . )
Co Ve -
. ’ A N
\\
1 N
> © N
, T

/ e

/ %,

y

< / ' k

[ . e b
% : .
LA _' i "
. . N
= \ -
.
*
) B Y

" of teieViSion:.flmage magnlf%/gtlon and umage transportatlon. Psy-‘n
\,chlatr sts also find telev151on a useful reseaxch tool A North

", Texas.network is u51no telev181on W1th telephone talkback Lo take é ’ X

,

have gone out 1nto lndustry. Low-cost videotape recordens are f A }f;

- . c .

g1v1ng "some student teachers the opportunlty of’watchlng themselves

teeeh : In.a few sdhools and é:lleges, teleV1s1on brlngs v1su§§ e:

-

- ; )

 primary soutpe,meteriais toystudents - live meetlngs ofjthe—;

» . . »

Security Counc{I“of/the,uniteﬁ.Qaﬁions,‘fOt,ekample,‘or tspedy T

. ,
. / s
£ * i | - )
.. N e T

L

PRt i;~;preSidentiai'press’confemenees of the past. . | E 'w’/ R

" -
S . . . - ; . . . . . . B
. R . “ . N . : /
. R - ’ - > e s . . : » ) N :
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Lo In Amerlcan Samoa, for a. number of years,,teleVLsion has be n

r e e

. e S & NI P

part of —— and an enab11ng agent fdr ———a comprehensxvefreform.of
e.p . ) - _. - ':,,‘ - o
SR elementary and secondary edncat10n,»along systems,lmes.i Th;s e
S TR . . o e
‘ | . 'mpyehensive reform 1nc1uded a maJor overhaul of currlculumap R

B

3

.

;'; move away from rote memorlzatlon in the classrogm, the productlon

> "‘»..
-~ NERE7AY

oi h1gh qualxty 1ntegrated mater{als in prlnt and nonprmnt, ei,‘

"g;f’d :iff comﬁiete;gdmlnlstrat1ve and logistical reorganlzatlon, the construc-

¥
~, .
1' 0‘

thyl m;wr tlon of qaw’schools, a SbhOOlwlﬂnCh gnogxam, and systematic in~service
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CoeE. | L > a” - :

S S trainlng and.éhpeﬁvislon fpr the classroom ~teaohers., Telév1seon o

B - . STIN 3
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was deS1gned as the cone of instruction, part of an overall instruetlonal
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Tstrategy worked out by teams of spec1a11sts.* Sanunzcontrasts strongly

VW1th the highly fragmentgd organlzatlon of school% on the malnland

ﬁfﬁﬂ ‘| .arise from the obvious budgetary limitations, thé lack of’

. - - ¥ -
T . . . .. AR \

o ;program would not affect the ach:.evements described above.

A

g : g

o

L] o s , - s\

where 1t is customary for one commlttee to declde on textbooks,

o -

another on telev131oo lessons, a thlrd on school archztecture,,-f, o,

¢ .«

with minimnm'cooperation ‘and maximum-autoﬁomy.

, " -
~ 2 . . - .
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‘ 'The scopc and 11ﬁats of educational radlo today;ara_clearly :
indicated by the range of operatmng.budgets available to the . .

' medium, Almost 50 percent of the stations operate on. budgets o,

of less than $20,000 a year. As might be expected,’ the edu~ . - T
cational radio medium is beset with manpower problems. These o7

salary and career-incentives, and the- powerful attraction . ' ,
| to the young of television, £§h1Ch has ‘overshadowed the aural i e

medium for almost two decadds. Moreover, there do not
|/appear to be many manageks who function full-time in . |
| station operatlon’ Most often the &chool-connected stations |- 7.
"combine station management with other functlpnstsuch as 3 D
- teaching, departmental admlnlstratlon,oTV management, and :
vso forth N » ' ~

e

Management, stafflng, and budget lxmltatlons are in the £1na1 -
- analysis directly related to .school administration attitudes Coe
35ward the medium. With few exceptions, institutions of . o
.,higher ‘education do not accord radio the same degree of con- | %
cern they do other interests, .and thas fail - to develop it .
f1ly as an educatlonal resource. - ) , 1o

, i ’ -

The Hdeen.Med;um .ﬂducatlonal Radlo -
o ‘Prepared for National Educational'Radiol: - - |
Cgh L j‘.hf btherman W Land,Assoclates, 1967 -
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Siﬂce 1955 ALbaniiMEdICul Gollege, through WAMC has been pioneer- _

l . l

P
ing the use of two-way radio for'the contlnuing‘educatlon o§ doctors.
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* The report from the netw Governor of Samoa in July 1969 was fhat o, ”
‘the change . in® the management contract for the Samoan. educational e
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Thete are now more than a half‘dozéqApf}mhese}7é€;;fkéfiﬁjﬁfération, L
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's the country. The Wiscopsin13£ate RaéiokNetworkiuses‘gart. A
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of its frequéncy allocation to provlde,speclallzed*yrcgramlng“for,"

. . — R . . A . B . i . f . ‘_/_A ~ . ) . . ‘ .

‘nurses‘and a French program for high-school skudénts,*thrqﬁghgg‘ ~ S

. . o N ‘ N \ " .; l . .. ‘ . . . L 4 :?‘p
multiplexing which permlts normal programing to R

e ® . e . .y ]

) continue umdisturbed.: .~ AT T P R RR A

-
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A typical WAMC two-yay radio conference includes 1. _ s o L,
S , | an anmnouncer; a studio moderator, the network B R
A R audience (located .at 70 hospitals in a-100,000 1 o .
S | A square mile area), a moderator-at each Hospitaly | = = Ty
oL .| and faculty drawn from one oWmore of 28 medical . | N
R | colleges. ‘The audience in thé‘cormunity hospi-. . | / o
. C [ tal is.able to follow the presentation with the o .
. .~ | aid of mimeographed outlines and sets of 35mm | %

;}. T slides‘previously mailed to each hospital. ““g'i*, A IR
. : - At the completior

- o hospital moderator gathers written questioms and }* . .

| L conments from his associates ‘and alerts the gtudio} L

. ‘moderator,fusingFan electronic alerting system, . y

1'Replies .to the questions are made directly by the . o R

| faculty. vUna@gwereﬂkqpehtions are mailed to+

>

T T " Albany for trapsmission to the faculty who then

' o""‘%i"’% L '. ' ) J - il : , ¢ .
_of the "lecture' the commuhity  }. ~ .

mail replies directly to the questioner. " =~
as il o N Voot
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. B L Mnitiplexfng,fi;SOO'megahegg televiéidng(InStrﬁétionallTelée g
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. low-cost recordets, $atellites,’and Electronic Video Recording --; ;" . "
their PR
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e W 'L‘311433Vé great poteﬁfigl‘£6r>edﬁcatiqn;*’Tq date, however,
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R The current sum total of all appllcatlonq of tela“
~« . .|vision to instruction has not made any lasting,

Co -{ important, or basic’ 1mpact on any part of Amer;can
' educatlon. '

”,, L ,  “ ) Detailed arauments supnortlng the learnlng effec-;ﬁ* /
| Ceoosc o 0} tiveness 'of televised materials are not needed in
L *thls paper. Suffice it to say that thére is-a = ~

RS o veritable mountain of research fandlngs to indicate

R . .that peoplc can learn any number of skills, from
v . teiev151on—fac111tated 1nstruct10na1 systems.

B TeJ@V151on provides the patentlal of a110w1ng mass-
scale; educatipnal programs to. e carried forward .

. iform, basie opportunities and standards for
0 Fall part1c1pant3u It canwbe the facilitating means:

of" mass educatlon in a genulnely democratic age

o c
7 S ; - ‘p r

. L - ,1 B
R L | The fact ‘that the mc& um has been ‘seldom used to
T | carty out this important: function in no way den*es
R _the. truth of these assertlons.
' i1 "~‘~' S A S ,4f'3,- : The Natlonal Assoc1ation‘%f q“"
. ' SR L | Educatlcnal Broadcasters S

~1
Lo

”‘}ﬁ-f7k~x ' fla o 3. Programed Instruction’

.

i X
/\

Durlng the sec0nd half of the 19503,vprogramed 1nstruct10n,

LN

giﬂ*;q ' | fi;  enbodled 1n the teachlng machlneﬁ enjcyed 'a short perlod of

enthusxasm whzch qu1ck1y waned
T “«

(3

a pwoneer and authorlty in the f:eld

&

'The impact of- programed

1nstnuctlon on the educat10na1 systcﬁ\has been m;nrmal, quantlta-

. . st n
N

tmvely and qualltatlvely.
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In the wvrds of Susan MEyer Markle,-
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~fny*a\0peﬁimpartant raaéon for*the'decline in the u?e of~Programed'in—
stfubtioﬁ“was\that the teaching machine came onto‘the‘market,lang in
' advanc%,of the apbfqp;i&te softuare. Also,'accofding to a 1965 éurvcy ;
of(recbnt programs prpduced;for.schools, 40 percent -provided no evidence :
of prqtcgtlng, ﬁespxte Lhe fact that pragrameq instructibn claimed to,‘ ‘
be thc Sfirst real appllcatlon of sclentlflc pr1nc1p1es to 1earn1ng. |
',By,196b a sampllng survey showed ‘that the 31tuat10n had actually R o ]
! . . ” C o
deterlorated - 70 percent of ta? programs had not been prevalldated
e [ : - ' ,f: : “« 0
e , - . | - M f‘]rv,‘«n " .‘ B Lo
[T The computer'can be an exc1t1ng éd%catlonal tool w1thout N O
? requiring tremendous financial <investment. Student’s of ) ‘
"] .every age use it and have a wonderful® time with it. For %
| instance, they can try out arithmetic problems on the com= | . .~
, , puter, and it will give answers.> Used this way, the com- ' ,
i o _puter creates a respon31ve learnlna env1ronment and is - | o
| thus a very powerful system. ‘And the price is rot hlgh,.' L
because this kind of software is not expén51ve.. Ifwe - |° .
‘limit its" 1nstruct10na1 use -to the programing of £u11~' 1
i N courses,, however, ‘the fate of the. _computer could be. 51m1- I D
S | lar to that’ of programed 1nstruct10n*’ a good- ‘idea that R
PR o L was more or less ruined by poor and prpmature exp101tat10n. e
’ ‘i_Q, €  R ; o _,;j, ~ J. C.R. Llckllder, ‘Professorof-
R LR B ’ . Psychology and Electrical = = <~ R
o - L . % Engineering N R
A T o - ' l'” ' "Massachusetts Instltute of T 1. R
| PO o S Technology PR S
ig&l‘ - Today the $ale of programed 1nstLUﬂtlon materlals to educatlon con- ~
S DR stituces only a small fractlon of the total dollar sales volume for
L' ‘ o :’:'r "'é.:" " ~ el # - &
| gextbooks.. However, programed 1nstruct10n has “had con31derab1y more
: Lﬁpact on traxnlng programs in- thé %iyed serV1ces and in 1ndustry. “ | -
fﬂg The technology of programed ;n¢tructlon challenges tradltlonal
iteachxng methods. The teachlnn machlne and éhe programed text : g
A A S _ S
. r?_ ~ :
whxch has now 1arge1y replaced it present thewsubgect or. sk111 to ~
! A ' W T ' ) b
. ’ . ’ v h , -
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-be 1earned'in.many small;steps, with regular opndrtunitiés for | *
) R ’ g s . $ . ‘ (.
the student to make responses and to knOW'1mmed1aL91y if he is .-
7 “‘ » Q ‘ . n‘v_ . &
%orrect. The 1earner moves at hls own pace,‘lnstead of at: the .
ﬁ@ce of the group, and ‘some proaramed materlals permlt h:m to ,
branch?off qn'different.tracks,
. \ v " -
. \ o . . V : m— — ’ /,
o | .
o When a study at Mlehlgan State Unlver51ty revealed ‘ -
; \ | inéfficient use of laboratory time in Advarced | '
- ISR Mammalian Physiology, the Instructlonal ‘Media -
5 , | |} Center developed a preparatory: course in basic -
. L I ‘laboratory techniques. ' Audiotapes and slides -= | -~ .-
S | supported by programed texts -and 8mm single B |
~ - . 5 | concept films -~ are 1nCOrporated in a course
. o . \ through which each sLudent,caanroceed at his, , R |
Y.+ .- ®. .| own pace prior to entering the action l. e S R
Yy .\ | most notable result of the- ystemwas to - | o =7 .
LT reduce the time. needed/m the  regular lab from - . e PR
' e \ ' five hours to four.  The hour saved was used for '
i y
o S " | the discussion of experlmental results, which | R . o
e« . .. | before ‘tended to be crowded out by the time - p s
T | ~ = .} taken.just to set the experiments up. Student .
- “interest and appreciation for. the cqurse were
_ greatly 1mproved - L .
“’ ~ ‘N 4, o : -
¥ 3 Ry _,\'\‘\
But too ofteq, 1nstead of chgpglng educatlonal procedures B
‘ »1}1n.the dlrectlon of greater 1nd1V1dua114at10n, programed instruc-
) tion has become an addendum to canventional educational‘ofterings; PR .
‘A'vuRecently, proponents of programed 1nstruct10n have redlrected
* f’~"the thrust of the movementy' Accordlng to Douglas Pgrter of
' Harvard- "Some eduoators th1nk of progfanezj;nstruction:as_anbthef f<5 - L
kw e medlum of 1nstruct10n, 11ke televxslon or tape.~‘1t5is not.. Pro- .. - f“""
oo ) . < S "““ o ‘_"K - L 7 W
gramed instructionfis,a process forftthspe¢ificatiQn; design, . © N

"

-
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the speoial'advantages of various media can be’ assessed." .

.‘,‘~._ -

L

2 '

v'technolooy in 1ts "systems approach" meanlng.""The cbncept oﬁo‘

.a .

proaraned lustructlon," accordlng to Robert Glaser of the Unlver51ty

'p_of Plttsburgh, "should dewcmphasize the present or:entatlon around

‘educat:onml medla, e. g., fllms, telev1s;on, and language 1abora- -

.

.‘\

,torles, and place"empha51s upon the process of 1ngtructlou in Whlbh

-'v . 2 L

~ . .. v '
. . . ‘ S K .,; - . . B ) R
¢ . .

N . . o . .
: 2 . . » .
i . . s P . X » . * ~

Programed instructiopfthus becomas.synonymous with instructional

I 'When con31dered 1n relation to their proposed 1ntent to

‘ - truly individualize instruetion, the quantity of. programed -

.materials available to. the schkools is still miniscule.

Given the wide range of ob;ectmves which school systems

might wish to reach aund the wide' ‘variance in student

| characteristics, we are ‘a long way from the’ "weli—stooked
| shelves" that would ‘enable ‘teachers to diagnose and pre-

“ scribe; as promised by the technology: Small doses of

, gelf-paced instruction préve disruptive within the normal
- lockstep progression, but’ individuglized instruction’

~wlthout approprlate materials also has dxsadvantages." )

4"5

;ME,;vWH,;,;H:;Wthusan,MEyer Markle, Head

R D B " Programed Instruction

T ”ﬁ : ~ Office of Instructional Reaources-
b | | ) Uhlver51Qy of 1111n01s :

»

i 4.j'Langu§ge Laboratorieg:p¢»~

LN
- - -

Language laboratorles began to appear at some of . the 1arger

o

the Natlonal Defense Educatlon Act prQV1ded matchlng funds for the

. - T - ~

;unlver51t1es in the early 19505. After 1958 when the passage qf {'

’ t
- ) f
E \

:v:'.j‘.*‘: 4 . .

,‘,_' & i s\:“ r’ o
'bérféotiog;'aud validation of inst¥uction; a process which is applicable:
Fzﬁ'all media, The full implication of programed instruction can be

L . . ‘ ,‘ Yy \ e SN ' ;‘ “\. e

appreciated only when this point . is understood." - ]

R
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= purchase of such edulpm;%t 1pﬁgusands of schools and ﬂolleges 1n -

A every@part of the country began to rnstail 1t: i . - i
‘ SRR 1;:7 = L e L | ;
However, there was a ‘serious lack of softwaro. The assumptlon"~‘;fd E S
) oo ot L R ' NP T .
was that the classroom teacher could wrlte the scrlpt 1;‘heraspare o o j
tlme‘and record the | tapes that qould be needed g "The results were j”k.j'f@ ’fﬁﬂ
g somet1mes dlsastrous,“ Elton Hocklng, Professor of Modern Language ‘ ”j;fj ;
Educatloﬁ Purdue Unlverslty, told.the/ﬁommlssiﬁﬁi """" "Lacklng the R l‘;:ff

"\-..

fac111t1es and technlques for successful recordlng, the h;gh~school‘*

. P
. . . e,

. RS

teacher produced a soundtrack that was amateurlsh eL best‘\ More . ’&-'ﬁ o
L E “.f',aglmportanr the eontent was often merely copled from the textbook o .
g o Wthh was never 1ntended fhr such use. §s~
3 ) N After a few years, despzte the establlshment of NDEA Instltutest'

. for the tralnlng of teachers 1n the use of the new equlpment, ehe

= " - N

Jearly enthusxasm for Ianguage Iaboratorles declrned Interest‘was

| R . . S )
f’reawakeped only sfter the arr1va1 on the market oﬁ,commerclally_

_f

ijijt,;;;r‘~__ produced 1ntegrated ma_erlalsﬁ; :c‘u ed f11ms and fllmstrlps

nalong Wlth tapes and textbooks. Although these packages promlsed

T

B to be effectlve, they were expen31ve, and many school boards there-‘ - %;e“
EeR fore purchased just the book and tape combxnatlons, foregolng the R

f11ms and fllmstrlps. Mbreover, the teachers, now, released from the

heavy task of recordlng tapes, found themselves almost as. busy

PJ’E .

° . [T

catalog&ng, bookkeeplng, ordering supplxes, and arranglng for repalrs

required as the result of breakdowns or vandalism. o ,’,'~- r,_}¥_
3 ' s"\ - 'i v “ .
- co T
\; "’30 ) - , ;. 9 v,
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toel;wit is a'meﬁagemeﬁt‘toolgyand

AR : ‘] - ,
A? a research'and-study'tool

>

-l

-thelr educatlonal potentlal

teachlng languages.i

1 -,

. . e N

‘depend to a large extent on comprehens1ve reform,ln the method

The tradltlonel grammar-based method is .

~actually feared for their jobs, .
‘ knowledge that ‘the machine can only repeat~the

"The lauguage 1ab as a‘teaching machlne“ was-a.

“perfectly sound concept of the programer, but to- .
~the public and to many schoolmen it meant thaL the
amachine, as.such, could teach, Not a few teachers

program fed 4nto it, end,that/ """ good program

‘requires almost infinite care and time fo preparé,_
‘try out, and rev1se repeatedly.

b

| '*;Elton Hocklng :
'Professor of Modern Langudge 1
. Education . - N |
_».  Purdue University ‘

llkely to be changed only over a cons;derable perlod of tlme. ,

~The'Comouter

' The' computer has three main uses in eduoaﬂion'”

..
. .

k « . . .
£y .. 4 -

. pouer of computatxon, data processin y problem eolvxng,

In this usage the computer s functio

. L TN
L4

»

Mbrcovera thelr suocess is 1i ely

<o

especially in hlgher education,

3 camputers have been in use. since the mis 19503. Today faculty and

,1s clear that language laboratorles have realmzed only a f aotlon

¢ i

it 1s a research

1t is a teaching-learnzng mQEhlne.

is not to "eeaeh," as 1t is in

Today it is common L/;;;Jff::et

<students in mary dlsc1p11nes are 1ncrea§ing1y exp101t1ng the computer s,

and SLNUIatiOQ.»'

* .

omputer-a331sted/instructlon (CAI) \but to prov1de the student Wlth ;'“
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e ' o \ i ) : :~ . ] « ;'y‘ ’ . ‘ L i
o new ways of explorlng and manlpulatlng the subJect matter he is - - k
studylng and the data at- hlS dlsposal S f*-kgﬁgf_."‘ SRR RS

’ , One problem, however, is that computers - both the mach;ges ’j,';7ﬁ;ﬁ#_.

,,;/SF . 6»‘ .V i '

themselves and the skllled manpoeer they requlre ~= are expensmve to,-

o

,f‘acqulre or lease and to operate. Thelr use for researcﬁ'aqg study pur- o

-

po ses is concentrated therefore, ln a relatlvely small number of lnstltu-'

t10nst~ The Pr931dent s Science Advrsory Commrttee, 1n 1ts 1967*reoort T 51'?3
. e w0 « w
fﬁ on. Computers 1n ngher Educatlon, noted' . | R | g |
. ’ - - ) Sy ‘
A f ?,'f.;’. . at some foztunate and forward- looklng colleges L
L ‘and universities the educational use of computérs is '
o - widespread and effective. But this does not apply
. to the majgrilty, mflere computing facilities fare often = . . B
; absent or, 1nadequdte,; o o o y | e /,;ﬁ””
:f( . Recéntly the computer has téeé playlng an increaslng role in L ”
Efga ‘ ﬂ, 1}.,' the development of 1nformation—retr1eval systems - for researop ourpos;s.,,
Informatlon-retrleva1 serv1ccs for edu tlooal needs - to dat 'gihl"
highly SPQCIallded -- are, beginnlng to appear.:.Some examples of "gv‘ﬂ | er" ;f
resear;h direﬁféﬂ’xnformatlon retr1eval are- ‘! L \.~7,i S
— | J l | . The Natlonal Library of Mediclne.s Med1ca1 therature L l\ . x.,;
'ﬁ, l:f. o t Analfzis and Retrieval <ystem (MEDLARS), based in Eethesda,';. o dl
, ‘?fl,f . B Nmry1;:§ w;th varlous regional stat1ons. MEDLARS 1ndexes R
éfge-i,l' o - }.i the contents of approxrmately 2, 300 b10med1ca1 journals ’
| publlshed throughout the worldwand stores bibllographic -
t{t¥5 - i .~ o detalls on magnetlc tape. Doctors andﬂweeearch workers Q
;tiztfﬁwfiff;;°ff;;t' lli‘ can retr;eve bibllographac information both by subscription
. S to blbleographlc publtiatlons and by computerized demanda,_ :
: :?i searches.,:A ) A g'hﬂ' | %i.f%w;;: S c
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" the higher educatlon level. the Interue versxty Cormunlcatlons Coun—-

‘ c11 (EDUCOM) has. among 1ts coacerns, yet unrealized informatlon

\'2. Chemical Abstracts Serv1ce, based in Columbus, Ohlo, has -

been collatlng and publlshlng lnformatlon about chemlstry e
wa becomlng increas-

LN

and chem1ca1 englneerlng Sche 1907.
ingly computerlzed, 1t has a full-t1me staff of about a

-tthddsand aﬁdfan annual‘budget'of*over‘$12,million;

o ] N Eil‘
"3._ A codsortlum of 1nst1tut10ns of hlghesyeducation, w1th

’,f headquarters at the Uhlver31ty of Mlchlgan, has‘develdped

‘a cemputerlzed system for polltlcal-research data.

o . N A N
. - s . - et
P . an

Educatoss have already begun to consider the broader appllcatlons
of computeflzed 1nformat10n retr1eva1 for schools ‘and colleges;v Ata_
. b ¢

v -

retr1eva1 for research 1nstrucziona1 and adm1n1strat1ve ‘ .
/ B Lo

purposes. T

] . . : ’
. P . . :

-

Gomputerlzed 1nformation retrleval ceuld also upgrade the few ‘

'

"\\ . ~

. i
. operatlons already servrng “the neeﬂs of educatlonal researchers.

. -
The Educatlonal Research Informatlon Center (ERIC), set up by the

©

Uhited States Offic of Education,and comprislng l9 reglonal centers,y"

is the outstandlng xample. YERIC on Llne.? at the Stanford clear-'

i

inghouse-whlch cone ntrates on 1nstructlonal technology, is an experi-~

mental advanced codputerrzed retrieval system that permits searchlng

l [

" more than 12, 000 d cuments in the ERIC system and v1ewing selected

3

'jlsb-['

3 .




L % abstracts onﬁa cathode-ray screen. ERIC -looks fofward,todfurther'_’;;
. ,development‘of comﬁuterizcd services.

. : o . ) L
: s : ' g Rl G

. SO s
. it

_;« S The extensibq use of computers for management purposes 1n

“hi%her educatlon, partlcularlj 1n 1arger 1nst1tut1ons, is not sur-

Ve ~ *
- - PIESN .

: prxslng, on51der1ng bulgxng enrollments and 1ncrea51ng awounts of

’"( o .;Tdata to be processed Adm1n1strat1ve uses of the compute vary from

. Cre a
4

'ﬁthe falrly stralghtforward keeplng of scholasflc records to the more,,

'complex problens of forecast1ng fuﬁure bulldxng and staff requ1rements o

" via simulétion gechniques.' T L o

In elementary aﬁd seéondary schools, the compuier s’ use in . .

A . i
B . A
stan

Aadmin1strat10n is 1ess w1despread but growing. New England o o

Education Data Systems (NEEDS),»based 1n‘ta1than,‘Massachusetts,< ‘f,uc! R o
prov1des computer serV1ces to help member SChQOiS W1th f11e ;
\ ”D

-~ -

kcreat1on and malntenance schedule coustruct1on, attendance ; ST

*accountlng, test scorlng and analysms, and student mafks.
NEEDS has found tHat the 1ntroduct1on of computers for such, admlnis-

trative purposos can open the door to 1nstruct10na1 uses of the

‘

;I ‘ : ' .

o computer;' o | - -
s k“ | The'computer may prove to be essentlal for schools w1sh1ng to
introduce flexible scheduling, W1th.c1asses of dlfferent sizes - y o .

.mecting for dlfferent lengths of time.r A truly ind1v1duallzed 's",

- system of 1nstruotion, whlch tracks the student through his own
e S = T &_ﬁ 3




T

) . ~ - e “ . - -

e - o currlculum at hls own pace u51ng an. appropriate range of dlfferent

Ten . -

medla, Wlll genorate - and requmre -- masses of data Wthh must be fF

- -

manipulated if.the_systcm leto work.

. Lo Fea T - : : : &

= 4":, \.\

Avfew pnograms are explor:ng thevuse of computers to relleve

». e,

4‘;5’7.4"'the 1ncrea91ng1y heavy burden placed oﬁ\guldance counselors.

e

The computer can advmse amstudent on course selectlons ‘as well as

. o on future edﬁéational and career‘decisioﬁsw~ Dayid V.,Tiedemanjof
Harvar& Unxversxty carefully notes that the oﬁputer, ip'itself, can
. only help 1ndLV1dua1s understand thed career development. To this

#;n - . . - e

end‘machiqes are iqstruments,fnot masters,~inzeareer development."

Computer-assisted 1nstructlon, although 1t domlnates the head-

»

? e lines, ‘has to date had much 1ess lmpact on educatlon, both quantl- ,»'

= A tatlvely and qualltatlvely, than the other two uses of . computers.

. One of tﬁe nation' s most pﬁbllcized CAI systems operates in New York .f[“

4ﬂf R 01Ly. Here there -are 200 termlnals in 16 schools operating at an
annual cost of aboutiﬁl milllon a year. At the most, 6 000 chlldren -,

/éfeyout of one milllon childrep 1n dally attendance in the c1ty s.schoolsr--fi

‘w\\—, o } . N -
e

.] N

FV‘L © .are gettlng an average of 10 mlnutes of CAI in one subgect per day.

),
| v | S . P ag,.u
j . ] ) . e BN g
T . ) - L - . s %) -

Despite the clalms that the computer/is a highly flexxble

i

?‘Mfwe' x‘,; teachlng-learnrhg machlne, ‘the predomlnant agplicatlon thus far of

~ e

S CAI in schools and colleges 1s for drill and practlce. Don.D.

/ a a

;.”, é.Boshnell of the Brooks Foundation told the Commission.that most .




o simulatioo»-— ate u ed much less frequently. S

-

asslsted 1nstruction._

-ef-systems woﬁld have to# same degree of fldellty a'_

. - S L

e [ : . - * - ‘
e “

~such sxséems do llttle moxe than dlspeuse "1neruot10n-Ln a flxed s

v

preprogxamed sequence of graded 1nstructlonal materla]

(!

to pexpetuate the standar&.classroom.procedures.

de31gned T )f'~‘ .?

The umre creegive{

L, '\ w 7

modes of computer—a931sted“nstructlon 7— tutorlal ‘}nqu1ry, and

' ‘ E . . n gy, i l. 3

Cee - - -, R oo B o e
4 Coeew g

R o . L . .
" . . . " L » . . o N , . . " - P .
s
h

. gdwrence M. Stolurow, dlrector of the Harvard Computer-Alded In-'i f;f;i#ﬁQ

' structlon Laboratory, observedaln .a paper pnppared for the Commlttee
: “1ho avallable software, both computer | .f',‘ 'f w_;;

kp //

for Economlc Devclopment*

and educatlonal, 1s in a very prxmltlve state of development. ’“1;',' . L

. t

The 1ack of an empiﬁfcally velldated theory of learnlng aud teach-'

L3

’ing has beenfa major obstac]e to the development of compuLer-

But CAIi@oes hold ouﬂ “the pronise of help- o
”gﬂ S g o

ing to make learnlng a truly 1ndxv1dua114ed process. In thzs cdﬁ-_

nectlon'Stolu.uw warued the Comm1331on nbt to confuse thé preseﬂwf

nt{elz “ProJectlons ba/ed upon today s
g . fo X : _ﬁlﬂ‘”

progectlons

| b;eed upon the erghk brothers' first plane would have had for'

predlctlng thc desi%n of the supersonlc transport ”’“

. - . PR 7 X . ®

-~ .
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either 1nterna11y or externally, to’ personnel e

 state educational funding authorities must a351gn ,
" a higher prlorlty to’ thls need than. they have in: S P

There has been praotlcally no systematlc assessmeﬂt
and" évaluation of the effects of the use of compu-:
ter-a351sted instructlon where ‘it has been employed.
In some casés, CAI lnstallations have hot had access,

 qualified to conduct: yalid evaluationsj in other .-
instances, the individuals résponsxble for: CAI have

been preoccupied with the. myxxad “problems - acco%pany-
- ing. the -introduction of a highly innovative program TQ;F
and, therefore, have postponed evaluatlon. . :

e

"-.-‘~ % * *

‘e
oot 5
- .
- - e tet s

There is, an urgent nebd to deeply 1nvo1ve sp861a1— 7

ists in learning. research from the “university com- - ¢ S

munity in the systematic asSessment and- evaluation
of ;present and future computer-assisted instruction
‘applications in the public schools. Federal and

the past.‘ o o : 4 . R §

* kK o . S

The relatlvély few . stud1es Wthh have been conducted
on CAI effectlveness do create a basis for optimism o
about the" eventual contrlbut;ons of the medxum. ’

S

ST Iawrence Parkus'

«»‘ B . * = L R = | ‘7 . ;.. N -
o - = - . ‘ I . -
) ' . 15_& o ",\
B - . “ o f\ ~: ‘*; K N :
; .7 S " o PR
Today, there are fewer than 1, 0u0 computer—aSSLSted o
“instruction ‘terminals sexving fewer than 20’000 ST T
pub11c~school students. When we subtract from- - e
these totals terminals and students involved- in. AR BRI
11m1Led experlmental and demonstratlon progects, ~v’_a*£ SR
‘we find that the parameters of opera*lonal com= T | '
puter-assisted instruction shrink to Tess thau | I R
SOU termlnals and 16 OOO studeuts.jf,ya , oo
Untll now mathematlcs dr111 and practlce at the B '
elementary school level accounts for a large per-" _
'ceﬂﬁage of what 'has been defined as operatlona . "
computer-asolsted 1nstructlon. ‘ S

N
T LI
; - _a.

N Radlo Corporation of Amerlcu ER
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! . .+ _ -6, Dial Access- |
'\, .7 % There are an ésﬁimatedflzﬂ'dialaaécésﬁ“iﬁfnrmatidﬁwretrie?al'~ h ,
| e '“;systems 1n schools col]eves, and un;vcrsmtles acrmss the cauntry,
A enabllng the. teacher 1n Lhc claésroom and the 1ndrv1dua1 studev
N l& ) : A ) ’ e - : & . f C ,.
e i the sLudy/carrel to retrleve by dlallng a number, lxmlted
: R - ) B id

amounts of 1neructaona1 maLerLal (The maturlal is. store& centrally . O

' v

’;¢“,ag‘a L ~and dlerabuted via audlo and/or aud10~V1deo channels ) Lér 2
oo . L o

E texamplé',the systemAat Ohic State University, which;like manykotMGISE;w

p:?gfi-‘ " developcd out of a language laboratOLy, has. approxxmately 400 d;f- L

-

ferent recepL:on p01nts at Varlous campus locatlons.

: .T\‘ Lo ' “:." ,
L e A dial-acccss sysLem at Okl vnristian College, opened in .
“ | 1966 has 136 audwé channels and ‘one receptlon“poing for each of ’ L
""c the Lhousand plus students on campus. &It'has:enhbled substéntial ' , .
_ n R . ., N g . ) T

i o .;‘. g .‘ . Py ; * ..“

U ,;rev151ons of teachzng mcLhodology to takg place. A majoz problem in :
;ff&ffify%?;Qéyt.educatlon = the dlSparlty in, backgraund knowledge which ytudents br;ng 5
[T w‘qu_.c"ours@sf%- is belng tackled at Oklahoma Chrlstlan u1th speﬂlal ‘

5 “fﬁfﬁthgéeﬁgtogwhicﬁ 3nY,stﬂdeut cap;listen'whené%er'he w%ntSQJ.,f“‘{j'_,={”=~="
e e . : .
- REEREE ﬁm some 1nst1tutldns, however, the effeeleeness of dlalwaccess f e
St oL has been slmght. Hardware was developed w;thouL approprlate softwanﬁ?
s T = s . /u%
'i,j '{fAteachers ware noL suf£1c1ent1y consul&ed; currlcula were not rev1sed )
ST e ' L .

. . | . 2 , TR
IR to use the new med1a, and the dlal -access equ1pment often costlng S e
‘;;:’.'" ':‘ @ - \ W ' : % . - . ‘.A_ .\' o ‘ .v "

et e Géll over a hundred thoasand dellars, has been left to gather dusL. A
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:;’;.;.e;y | The Board of Cooperatnvc Educat10na1 Scrvmces in &

ftﬁ by the qucatloﬁal Development Center 1n<Newton, Massachusetts,Af
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R Games and smmulatlon, Wthh can-be Lnactmd V1a a varlety of_*xnlg

%

. ?medla, have been used qulte exLansxvely by the armcd servxces th?b,,

.;teach'mxlltary strategy aﬂd to trazn serv1cemcn in Lhe handlang of

’"';hlghlygcomplexlelectronlc equlpment., Slmulatlon t@chniques are

also pr0v1ng popular 1n busxness, partlcularly for management
"’. ¥

; _tralnln In madlcal educatlon, Illllard Jasan, leectorqoi

s

edmcal Rcsearch at Mlchlgan State Unxver81ty, told the Comm1581on‘,

4 [ - v

. "Instruct10na1 needs are of such complex1ty that sxmulatmon is 11ke1y

to became the most 1mportant new educatlonal development of Lhe dccade.;:,
' . p : . ) ‘ .
{:,‘f’ o .‘ i ‘ - . R .ot . S e A ‘ . Lo

0
1+

~

. P . . o N

Yorktown, New Yorky has developed a game ising a |
computer which permits the student .to . expcrlenceq7,

» o “directly the basic principles of a prrmltivo

R . | agrarian economy. An IBEM. 1050/7090 comiputer

- | system simulates, selected elements of the econonic
functlonlng of a Sumerian city-state around 3500
~B.C. The.student s1tting at the typﬁwrlter terminal
" i§ the King, and the computer ‘asks him on ‘the basis

.,?“’u‘=’f of economic reports. to decide how to use resources, “’  o
- | while trying to kiep the pcpulatlon stable and well | |

\ . . -

bl .

fed L o ER 1 B RS-

y ! . . R ‘s

T o - . T PR E . ok .
i ’ e et o L 1
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Games and sxmnlatlon are beginnlng to enter a. small number of

lr

t

~'schools and colleges. A relarlvely uncompllcated appllcatlon 1s.

drxver educat1on. Mbre compllcated are. games such as chose de31gned
E N A

-

for . uq¢ by elementarv and segondany school students 1n soc1a1

lm*

fi_*‘Studles. Emglxe, for examg}e, enables ch11dren to galn an underbtandlng

e
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of mid- 1bLh ccntuly tr&d;ng paLLexns by 1éttjhg them play the roles~“i R

N
¢

)
of hew Englamd mclchants, Southerﬁ planters, ond admlralty customs

-
L] - .
P

: men. The sLudent segls 1n£0rmat10n, uses it actlvely, makes

- . . .
o N -

. | .

»

\\ decislons, and then “sees almosL 1mmed1ate1y ‘the rcsults of hlS

- » < ¥
. . . - . 8 . v

\dec131ans. L . 3
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Appendix B.

;v\k

«. THE CAUSES OF . TLCH?OLOGY S LACK OF IMPACT
ON AMEhICAN EDUCATIOW .

- o ~ : S ) . b -
* » %

onﬁ or more fllm pLOJcigoxs, sllde progectors, record plajers,i'
telév;sxon scts,'or other technologlcal dev1ces and materlals.

Buf thc actual use of such mcdma for lnstructlon plays a very

p

| small part in the natxon s total educatlonal effort and the sys-

i
e

[

e . E

tematlc harn3551ng of technolcgy to Ymprove legynlng has been :

' attéhpted only rarely. 3» - e __,op- T ;pa

. .
i - Lot A

¢ - . . o . ' T . i ' * * T,n

L

« : e - o

—— . recognlzed potentlal for educat10n7 What has 1mpeded technology s

o

;' impact~on7instructioﬁ? R A L
v i . . N . - o ! = , .
e ‘ v R \_‘ l"‘ ‘<

There are many causns. Though most have been touched on. 1n R

recommendatlons and 1n‘ﬁhe text of ths report lt seemed use-

e aey

_fulpto'summari;e‘fhem_here,v" e L.
L e c The causes of 1nstruct10na1 technology s present low status

SR are so 1ntertW1ned that it 1s dlfflcult to Separate them. Mbreover,’

e the Cd LSSIOD s study has revealed that certain condltlonS‘h-
- b3 3 - [N '

perhaps the most basxc and te1111g causes of all -- are not pecullar

L"v°"' "-s'\ | " to. technology p se but pervade al] Amerlcan/educatlon. The flrst

Why has progress been se slow in fuisllllng tpchqology s«c e

There is hardly a school system or unlver31ty that does not have' *_'

)
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and most far reachlng of thése iéflack of pfactiéal-uﬁdérstaudiog“

-

: :rocess of human learnlng.' De3p1te recent progress 1n T
| educaﬁlonel researeh and development, educatorg stlll have;few v
rellable, valldatcd gu1de13nes for ch0031ng one 1nstructlonal )
medlum over anothor.- ’ ;
» \: ‘/ A. ) ¥ S . . ) e L3N .,
,’The degree of 1gnorance about the process of )

"% =, . i education is far greater than, 1 had. thought.- IR e
SR Research results. are ‘more. meager or more con= - . ;;‘;wg,$:';§r~‘
7traalctory and progress toward the. development - B :
o ) of v1ab1e theorxes oi learnlng/and 1nstructlon .
B far slowcr. Lo e ,ﬁgﬂ g e

) R
®

.jééfi;J ’175;";,o‘f Charles E. Sllberman, Dlrcctor 1

. W 3 Carnegie Study.of the Educatlon offwio;; ‘
Ei_X;L 53’ r{$'_5 - }/»On,a mooé prosaic Ievelh educat;on.suﬁieré'fromklnsufficlentkﬁ
T money.; Taapa&er resxstanco,‘ootmodedvéoorces of suppoof and . .
?C' %. §? {‘“,5 'i's ng demands for extended schoollng have creaLed maJor problems
7 T R AR
f;‘ R TRE N for educatlon 1n general.- The hard fact is that only*é small .
i .f fréctlon of school or unlversxty oodgetsyls ever avallable for__;z
N . Lk A
3 O]\ ' fo  form of 1n°truct10nal‘mater1a1 The rmpllcatlons Ior 1nscruc—$m .
| tlonal technology and éknér 1nnovat10ns aremobV1ous. Mbsr edu—f"j_ . ;ﬁ
catlonal dollars are earmaxked for staff salarles, and for new - 6 L: |
| , '.COnstfootioﬁfang:maiﬁienance;  ‘  B ,' ’ ‘w ‘, i g
! : " , O |
¢ ) | : = - , G ’ / ;
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Both 1nedequate knouledge of the learnlng process and lack

“£ :.

‘of funds contribute to a thlrd major barrler to needed educatlonal

"a pattern of grades, courses, credlts, departmentallzatlon - four
'..years of hlgher educatlon added to twelve years of elementary and
secondary educatlon - whlch affords scant leeway for substentlve, B

'e effectlve change in schools and colleges., . o . : .

Y

erefOrm..';hls is the very)structure of toﬂay s formal education, °"

i v

- -

1

]

s‘e- . ] c T ."" .
’ ) ~

1 4

:Uhtll we stop our {utlle efforts at minor adapta-
“tions of -our obsolete egg-crate schools and build .
-a new organieatlonal and. admlnlstratlve structure,,
we have small prospect  for success in‘gaining the : o
full- potentlal of recent. ‘advances in science. and | = o
| -technology to dramatlcally 1mprove Iearnlng in {~i7 o o
.f?*our schools and colleges._ :,J,w , S T

P
- . . . o . . B 14

romeoBell .|
Superlntendent of Publlc N
Iustructlon, State of Utah 1 T,

P
"A

ThOughtful cfltlcs of educatlon, w1th1n and Wlthout the estab- e N
ﬁ,liShment, are becomxng conv1nced tnat oaly bv radQca11£garrangement jk”:. S

eimproved Some of the chlef obstacles to fulflllxng the potentlal . .

b?of 1nstruct10na1 tecﬁnology reflect accordlng to these critkes,

‘vorganlc defects in the educat10nal system 1tse1f

ﬂ"of the prevélllng patterqs of schoolxng,can educatlon be sba*ply %'f‘

il 0

i ’ -
-~
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,iﬁdiﬁferent”results;'
’Broadcast'television ﬁrograhsﬁ evenjwith repeats, seldom fit in

hlgher educatlon.

. curriculum.

system does not exist Wthh“ . Bport (1&e.;"
premotlon% ‘salary increase) &0 those 1ntereyted
-in improving instruction. The organipation and
. the institutionalization of education itself have

tional technology. The research on instructional

zatlonﬁgixeady in existence. This system con-
trols what we may experiment upon, how we may
exPerlment and how we are to treat the results. -
| AL Rlchard E. Spencer A
Tt : Professor of Educat10na1
o , . ~+ Psychology |
e D Unlversityvqg,lllineis'

" formed -the greatest barrier to the use.of 1nstruc-;-*\

techﬁology has consistently occurred within the. \\'
< system -- affected. and controlled by the systemi- \3

-

Innovations;pateﬁéd on the conventional structure produce

»

|  ”insténee;'iﬁ'wi11 find,bnlyamarginal use inea'group~paced school.

PEFEN

- o

'W1th standard academle schedules, especlally in. secondary and

Innovatuons 11ke programed 1nqtruct10n and

P .. ‘ 5

‘tGIEVlSIOH, it: would appear, ‘can effectlvely'1mprove 1nstruct10n

¢

only as=partvo§ en integrated,

e o .‘-‘f ‘ S _‘_&..
A currlculum is ‘a thing in balance that cannot
‘be developed first for content, then for teach-
‘ing method, then for vi®ual aids, then for some.
other particular feature. L Vi
. ) Jerome S. Bruner j;
N L - Professor of Clinical J
A B o o Psychology o
| o Harvard University /
. ( )y/
E LT

|

ﬁofmgﬁter how good a programed,teXt"is; for .\

systemat;c reeons;ructlon;of thef*‘

e




“hag a k;nd of profanatlon of the classroom."

S B . : ) : ¥

A\

Wlthln this overall contex& constraxnlng change, thcre arc 7\\

’ A : " - -

a numbor of miore speC1f1c reasons for 1n5truct10na1 technology s

i . . : : . .

limlted progress to date" B c I B
t PP A e RN
1. Indiffercnce or antlpathy toward usxng | e Lo e
technologv in educatlon . ‘ , - , e

B N E 7
; !

Many admlnlstfatorq of school dlstrlcts, cu‘leges of educatlon,

\A

un1vers1t1es, or state educatlon departmcnts regaxd technology,

Professpr Elton Hocklng of Purdue Unlver31ty told the Comm1351on,

_;m*!ﬁ*“”_

The term "teachlng

" c01ned by early programed 1aatructlon ent hu31usts, CpltOIl‘

maclnne ’
4ed the dehxmanlrlng, depersona11z1ng 1nf1uence of technology feared

by many crltlcs. LT o L

Teachers exhlbit a "bl-stable" attltude with -
of technology

-

T,

”\ It they-heyen t _used it or 1f what R
they've USEd»hﬁS“bGéﬂ“&ﬂ*iffelévﬁut* o :

~ part of their b sy_"EEEHules, ‘they're P

‘sure they don\eéhave:tlme;;o.usellt._W. |

If on the other hand‘ they’have used

it, and it has been a coherent part of

a full set of learning aids, they say

K they don t have tlmeknot to use 1t.
Jerrold R. Zacharlas
 Professor of Phys1cs
Massachusetts Institute
of Technology

n,;"i
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2. Poor programs

Many educatots"believe that:

a s .

%

[The majorltv of televxszon lessons, 1nstructional
films, programed texts, computer programs ior 1nstruc-
- tion are of poor quallty. '

. IR J;f,b
| Televxslon is often little more’ than the éiSfribution '
, of a dull lﬁcture.‘ . o -

- . ' . P . e
.

-8

Many programed texts are unlnterestnng;-ﬁhiﬁégited, :
and Just plain tedious. . - . '_i ST

3 . ™

* - . ‘ "
o

“ - 'Instructloual films are uns ophlstlcated and anprofes» ..
: sional -in comparison with'offerings of the local movie
theater or telev1s1on statlons. R S
Poor software is 1tse1f Lhe manlﬁestatlon of many contrmbutlng
difficulties:' lack. of - money, lack o£ trained and 1mag1nat1ve
. . * L P - . . %}& .
wxlters, dlrectors, and programers, and re31stance of educators to
: T

’
N .

materlals that are forelgn to current classroom practlce.
— X £ .

S

.

. Much of "the 1ndustry - is st111 too much out91de
“the thought stream of professional, education; ,
there is too much tendency to "think-up" films, . |.
: _etc., and then try to merchandise them later. We
. | do not, in saying this, point a derisive -finger
- . | at the industry. The schools have done far too
S little to help achieve a unified approach. Never-
' theless, the lack of media proorams that are !
genuinely .rooted 1n the schools' concerns remalns
| very. serious., | '

{

| Fred T.‘Wllhelms o
: _ LS : , 'Executive Secretary

- S . *  The Association for -

- L -+ . Supervision and Curriculum

/o | . Development
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3. Inadequate equ pment LT
| R -

Equxpment frequently is not good enough to- meet the needs of

+

}fhe claseroms. If breaLs down, and there is. often no prOV1sxon

1 .‘ - . ©

.ﬁPr lmmedad%e repalrs. Not untllexechnlqal equlpment in educaﬁlon

'becomes as foolproof teacherproof and chlldproof as common house-v |
vho@d applzances Wlll teachers use it everywhere.x But today such ,';y
- eq 1pment 15 characterlzed by e

w

-

. Poor de51gn - For years educators have cemplalned

about the fact that equlpment is poorly de51gned for

’
*

T théirapartiCular,needs. ~So-cal1ed’daylightascreens, -
‘ for example in fact requlre darkened rooms, 1 6mm

A  _,' | fiLm pro;ectors are dlfflcult to, operate,aheavy to

~ .

\

S O carry around and expen31ve, reels of f11m do become S
. o - e : .

- - -«

L A unwouind in the classroom.? '

- Lk

AN g . . b 7 "~

, e S e ' B pf : e e | e
- T . The hardware is really in a never=never. land of - o |
1 “ |, | great promise and disappeinting achievement, The | . . *7
[ , - content is usually nonex1stent, where used it is
S || irrelevant, and its’ integratlon thh the rest of
I ] e | the cu;rlculum 1s h “hazard

| _ . N pe _

. ST Y R S Howard ‘J. Hausman, Head BN B
S A P Student and Curriculum N |
DRI ;‘f' . o . Improvement Section b e
A T I  National Sciénce Foundation |




Iﬁfpart’theiprbblem'ibsthaé educators f;éqcently atquire

T »7‘*”Tc- ,;_”'eQﬁipmcﬁtvthat is designed primafilyQforfnonédu@afion

The equ1pment does not flt educatlon precxsely.

14

7 - - m&rkets. :

’.

- . . 2 ~_‘: 5

) v»film cartrldge to -a fourwmlnute runnxng,tlme was based

o o . Sy

;on home use ‘of Smm cameras Whlch generally accommodate

2

sfour mlnutes of f11m in each 1oad B f‘¥;~.

o . T e
» ! *

. N ; - _ f . .
bt . 3 . <

»5_Incompa*1b111ty --’A v1deotape recorded on the equlpment

/-

made by one. manuf&cturer cannpt be shown on the equlp-:“
{ .

ment made by another.

3 N ' L .

A computer.program 1s ﬁsually

4 : S E al T L o T ’ Lo o 7
. . . . - . . ) . . ¥l
- [ o . « } , . . g

| Our flrst acqualnﬁance W1th the v1deotape reeorder. N

A _brought shax ply to onr attention the problems -

- |-:related to the fact that. there is no compatibility
- - | between the products -manufactured by one firm and .

" another. - Thus software produced with-one brand.of ‘|
‘videotape recofdgr eannot be utilized on_another. -
This certainly. poses a major handlcap for those -
who wish to»pxo uce educatlonal software.

2 b G

3 PR
5{ . e

ST e John K. Hemphill Director -
_W;}j“t,';““i ‘ Educatlonal Research and\
’ - Development

— LT
S N

i

) ) .. » R - . . . .
- . : - AN , . ' ‘ : ,c . . . .
. . N . . e N . . . .
o . N . - S E v PY - . . . - -
.. . Ll . Lot T . R i Al o » ” ; . . Ny
. . . K : . s - ‘- H
. . . - . . - . . _' - . S . . . . . .
Lo . . . R R N )
N . S »

e

o s _ﬁg Obsolesccnce f-ﬁbncé kurchased equlpment usually has to?c

o '-f

be kept unt11 it wears\out completely. Thus schools

. - | S v-and colleges cannot qurckly adogt new easy-to-use

5 For e\ample, one company s dec181on to 11m1t its new 8mm -

kg
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‘use.' A'major prOblem is acce351bnl;ty. Expen51ve fllm prlnts are ' -

to requlsltlon them months in advance._ In ﬁaﬁyfschools (and esv"-j,ﬂA R
' pecially b1g school systems) tha red tape is. almost insurmountable.,» R

'The process is annoylng and tlme consuming, and alxenites many;,

= R T . = &
. v ~ oy “’.:
. . v
.
. + v . - « < .
o / o "
L Yo ¢ ~
i, ! : F2
P C
. ki Sk, i
B o .
- A - g 7

N o LT
. t ) -‘7, ) \‘.\\ B . / ,  5',7?, - " 4 ‘¢
equlpment in placo of outmodod hardF to-use equlpment U
l . i -
Wthh Lhey have on hand‘ ff\ / . / s
*f i’.ﬂv . - - i | ¥ /
. — LRI, - : }( _1:. :
. fﬁ:ConSLGerlng the cﬁxrent 1nabce551b111tv-of motlon B o
i | pictires in educatlon _16mm films might ‘better be |* 7
L . likenéd to manuseripts, chhihed to monastery read=} =~
L ~ing tabies,ﬁ@h which case '8nm mlght be the book ;
~ liberated - ani made ubiqultous,by the 1nvent1pn of : :

print with movable type. ™ . 1 oy

L

. * . . € T4
) % . S - B . -

o «,j,";% S Lodis Forsdale, Professor oi T
3 | ’ R et R
N o ~ Englisix, Teachers College S N
D B S - Columbia UnlverSLty ' O
. N r‘\ - . ' '4 ‘ 3 -; i . . . ) . j}. R
* . A - :

Nexther the ex1stence of good.fllms, teleV151on Lessons, or . x
s ‘ - e . : C e
programed courses ‘ROL; the desxre to use them guarantees extensmve Y

: i

L3

- L.
COAR * S S

*housed 1n central librarnes to be dlstrmbuted to teachers Who have ,a'f]ﬂg f

e R ¢ : : : o ¥

- I ¥

s » . i‘ - ) 'l ':ﬁ"

L - oo gt

..‘:\::~“
( . - R e P A DR %
Etéachers, ey A S T ¢
.~ - o _j“):::'. NS ) . e ] ?
! Other problems of access1b111ty 1nc1ude'<, SR S i

.0 School telev1slon producers flnd 1t dlfflcult tO\ ’

_sggV_ obtain f11m footage, sfxlls, or research data on.
oo ,“ ' e\ ‘ Cm Y . , ‘ o
T optlmal ways of de51gn1ng prognams for the xmprove-

ment of learning.w - L S R
e : : . : : S ’ B ’ "
: A,
) i 3 - é
¥ . . o

., <
- ” N » 1‘,4*,,
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v ow o, . . ) . . . L . .

e

2 B Y Copyright, has made access

3L\\x- S, . tremely complex.

. °$(3 R A Durlng a recent v131t to an 1nner—c1ty school in~ bt o]
TF\\ . | a large city, it was brought to my*attentlon by R Lo
RN the principal and teachers that, im order for them
P N L) to use the eqULPMan available, it would be necces-
Syt N . | sary forithe teachers .to leave their classrooms
17 D SN unattended while obtalnlng thc use of the equip-
E o N, | went., Ina ‘gituation where free time is nof even ) :
s N provmded for ‘the teacher-to eat lunch, it seems | - \<

ridiculous to expect them to Lake the time neces- ey
ST S A sary to actually phyQ1cally securs .the equipment, | 7 A,
S not to speak of the time necéssary to plan for = .. = .o\ D
| ' R w ] its use in order to be eifﬂctlva. SEEEPEE S B SR

-
Ry

. R IR .
. . . - s - ~ 5

N T REE B ;'“, ? ¥ » Freeman 1. Vaughn, Dlrector‘
- oo fosooo . 7 of School Projects
S U TR TR S A R " Industrial. Relations Cenﬁerﬂ ; L |
I SR PR Unlver51ty of Chlcago o FULAPRRE L R,

. .o ‘ . . 1’\. T . N B Py - R g ) . .
) _ . v.-, o P AP N o L B ,,««‘/ R . Do .
L o ) . ¥ - - {

Instructlonal technology lacks a well funded anﬂ compﬂehensxve

4 c * ki -
v . . . .

e, system for dlssemlnatlng materlals, reqeatch data on effectlveness,

R and 1ntormarlon abouk 1nst1tut10ns Wthh are makxng 51gn1f1cant uses

C - ) »14 L X N " - . .
. ) ) ) . . . .

of technologx.f

s
-
- %

‘ 5, Teachers not trained in instructional techmology ., .

*

- >

> . .
° .

e Where there are good programs, and access to thcm 1s well-

. organlzed ﬁhe use of materlalv is often mmnlmal because teacbers

s e . . -

E S '7:- are: 1nadequately tralned to exploxt wnat 15 available.' Mo§t colleges.'

of educatlon do not 1ntegrate tha basxcs of 1n"truct10na1 technoloky

3 . J -

b




Te T : ¥

~1n thelr Lrs;n;ng programs. Most cgurseslat'Suéh‘colleges are

+
|

":taught thhout IQIOLTSG to 1nstruct10na1 technology.~ Inuservice-“

¢

ltralnlng programs in schosls whxch do us7 technology exert less

'jxnfluence thsn they should S ./ : Y

. "
v : f

s 5 N
q ‘ . ’ /

Regardless of whether a s!hocl buys a closed-.
circuit television system language lab, science -
lab, or slhop equipment, any pretraining in the ~ —
L operation of the equipment. is minimal, " The equip-
Yoo " .. | ment, therefore, in many cases lies idle, waiting ‘
1 . for an instructor to learn how to use it and to

dcvelop confldence 1n its usefulness in teathlng.
et | Bruce Boal President

- '%ﬁ~7~\H1ckock Te achlng Systems,lnc.

-
S

) . - - . - 3
o . - - N . — h‘\

’%1 S N ~Media spscialists excludéd from Eentra1 p1anﬁiﬁg

If‘media.specialists are ¢onsulted about curriculUm and
o _».‘.s organlzatlon at all, 1t 1s usua]ly after key dec1s1ons have been

i A o RE 4./‘[
v - R o, - ' .0 ‘

v made.,.As a result, schools and colleges usually make 11tt1e effort
to weave new klnds of materlals and modes of 1nstruct10n 1nto the

fabrlc of the instltutlon, generally the best programs utxllzlng

\.
N

; the newer medid are tacksd on as afterthought or opt10na1 “enrlchment.

e
v

R A Thbugh maaninSEructional teshnologists,blame this criticslf
flaw on the conservatlsm of the edicatlonal system, there 1s reason
, \ :

, to place some of the respon51b111ty on the 1nnovators themselves.

In a recent address to a'cqpference of iustructlonal telev1S1on

»




[ ’ -+
A e 4 '
-+ specialists, Roébert L. Hilliatd,chief of the educational broad-
‘ N ) . ". ". ., B . . L - . ‘ ' . - , ‘ v‘ . ';; . EE ' v ;
d ~casting branch of “the Federal Communications Commission,said: -
1 1 . ) .o \‘ . ‘ . o o > . ! \ . . ‘ S
, "We have béenvcbntent'to bow gracefﬁlly away»frdm a direct \q
' | 1mpacL upon the currxculum and to perm:t a currlculnm coor-' B _
‘ r”dlnator to determlne eaactly what w111 be telcvxsed SO that e
.it can enrlch an& supplemcnt‘ -- not change == the. presen@ . P N\ -
',“_cutmoded content and process in learnlng and Leachlng. o
v, .y o A § .o ' . |
. : o Yo What has become normal unfortunately, for most .
: school cammunlcatlons people is a world full of . |
. L . -7 | mad dashes from one crisis to the next; There R
« .. | is seldom time for effective plamning dnd for- )
| . L ‘ d01ng creative work which is the lifeblood of - ‘
L I N C progress. The Lechno]oglcal phasé. of schoollng
R == = | is now mature enough so.that it should have its | o
- R - " | staffing nceds met in a businesslike manner. T B :
k | : ; ‘Limited staff is now:the-most critical 1tem hold-| = L
3 lng up pxogress in this area. S Y I .
S S f?A Rlchard Clark, Director” :
) ' | - Educational Communlcatlons | )
 Department . NI P
Scarsdale (ﬂ Y.) Publlc -
- - | Schools
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«\j:‘:f Appendix c

5

. THE COST AND COSTING OF INSTRUCTIONAL TECHNOLOGY

3

[

;Infxoduction’f"

C v R R S )
':‘ . . . - . .
.- . . _

Tcn or flﬂbccn years from NO. schools, colleges, and unlver- _—

-s1t1es W111 pzobably be abls to dqtermlne hov much 1t costs to ';; S ',/f
] gg. 'v“;‘; v, oo

tcach a ch11d arlthmstlc what 1t costs per unlt of" 1nstruct10n

'fto teach 1n ﬁhe summsr as compared Wlth the wxn er’or to teach at

L ?»*f“'_'»nnght or on Saturdays as comsared Wlth the reoular school day,'gi"

>
¥ *

.hsw much 1L cosLs psr unlt of achlevement to Leach ;nner~ciuy
L .

| ,;w'?';g ‘ chlldren as compaLed With suburbsn cb11ﬂrsn,*whatﬁit'costs’to use»‘-

okt G-
L . - . .’"

‘fflnstructlonal teleV131on or compuper as31sted 1nstruct10n as a- ‘ R ;,;*%

”[part of the regular teachlng process compared'W1 hmnot uslﬂg

these d¢v1cas. i R ‘}"i» SR 2-4»‘,!1

." - . B .
N - . T - . - \\. .
v LA - AR, e

e

el . Today none oﬁ these cqmparlsons are p0551b1e because the

T

T

&

e ' ' the'rsquired data; Present practlces are prxmarily fld;g;asx ">.’_"‘74 -

1n nature, ﬁhat 15, thelr prlmary purposc 1s to assure the

@

S .’rl7pub11c that EdCh dollar rece1ved is properly accounted for and

that'eéch.dollar spent hasfbeen-ppoperly suthorlzed.' e T

e R e e @’

TR “;5s? | Flduclary account1nv systems are used extenslvely by trust | :7 s“,?_! ;j

=

sdepartments of banks and by most government agenC1es - federal

“—

‘sstate, and local They serve an 1mportant funcﬁzon “in soclety. ,[\_k‘ :

However, the flgures der:ved from such redbrds .annot be used

-
o




B

—

- directly for the management of’an enterprise, whether a govera-
}'ment_agency;dr(a:Sthol systém.‘ The data héve'tp‘be;reﬁro¢eséea;gv . i"k,f'

 vsupp1eanred and analyzed,’sometlmes ‘at great cost and ef£01t,

~ to nmke them.lnformatxve, useful, and even understandable to any—(‘ 1 K
**_body bu* Ae keopels of the records., Wlthout thls processxng or SR  {_  :
. ana1y31s, 1t 1s frequently 1mp0531ble to make dlrect cost comparl-“w -
. ?ff*f“sons between school systems, or ‘even to compare one system s - )
- ) "i”costs from one year to tha next. 4 | | [ _; )
| Nbr 1s th1s problem ncw. Beardsley Ruml once chalrman of B
. _fR.‘H.‘Macy s 1n Ne; YorL and a *aub~t1ma Iﬁader in ana1y21ng fﬁ_gf R f,fm»,:i
. 1_;l3'edncat1onal economlce gfram the early 19208 to his death\ln 1960), DI
iu : ;; _calied it Lo the attent1on of the U. S Offlce of Educatlon more
% ,than a decade ago. | o ° "
: " .Cost of InstruétiQnél’Teéhnblqgﬁjk : ;
;;:w w4}”jml;;;;-j;l Well aware, then, of the 1nadequacy and 11mited compar-’ Lo

—— H,_‘_
-.»._H

I _ ;tab111ty of most avallable economl““a‘ff“inﬁedueat1on, thef

g ‘fstaff of the Comm1331on on Instructlonal Technology'examlned “ .
a group of reports by'experts on the cost and costlng of C
‘ ‘1nstruct10na1;technplogy._ The conclus1ons were ds follows." .
1. Only a small percentage of the annual budget of any school - Q 
f ; college, or. unrvers1ty is avallable for instructgonal
577” SR  _i%f”qmtegia1s (iﬂcludinggbooks). PR ”
-‘%’M S I *,




A pauc1Ly o£ funds is a magor obstacle to the 1ntroductlon

(uof 1nstruct10na1 tecbuology.

‘,.:;

*

o3 .

4

\o more than 4 percent of per

kJ,pupll expendltures in publlc schoole 1n4ﬁny year is. spentzfor' ‘

/

1nstruct10na1 matexlals of all types - includlng textbooks,

'F;lxbrary books maps, charts, globes, and 1aboratory it ms, as

J

'“ewell -as the newer medla.

‘?? Per Pup11 Expendltures for Instructlonal Materlals :
o : *in Public Schools S '
~ 1967 68 and 1968 69

e Nat:.onal ngh '_[!c,px ‘ /.‘,;."/,
Item - Median -~ | Quarter-='v  Temth . -/
. [1967-68 1968‘69-L967—6&.1968f69,1967e§8 1968-69. . -
- oiDollar}?,» ke
. ggpenditures o - AT 7
| Thaching | S BN IR I P -
- materials $14.75 |$15.08 {$18.94 |$20.62" $24 98 1$27.35 f
Textbooks 5,10 5.58 | 7.04 ) 7r622' 9. 19 9.66 s
‘ Percentage of ) ‘%
- total per pupllg,,A &
’.expendltures | o 7
c'Teaching R | }o' | R o :
a materials 302% ) 2. 979 - - 3-870 ) 3'.7% . 4.9% . zl’o 776 ‘ )
Textbooks taw| LI L 5% T | L% [ L7 5
.~Source"

School Manageme&t, January 1968 and January 1969V

On fﬁ\‘other hand most school systems, colleges, and un1verszties

'(‘("’

1spend more | than 60 percent of their operatlng budget on .nstruc- L

tional salarles.{ When the heavy COntS of bU11ding constructlon '

"~ and malntenance are added the average school/of/Zollege has little"f;‘

-

ey
i

?

o | - o
:~1eft over to meet change through be’ﬁnologlcal or other-experxments.,
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Comment:n@ on thlS dLlcmrg, Char]es J. HltCh, pre51dent of
the Unlver31ty of Callfoxnla, told an 1nLe1nut10na1 con-

fercﬁcc in Parls (Aprll 1969) '»91’ Y

, Changas 1n acadcm1c ozganlzatmon, when a I o 7: - R
3 ~ “university does want to strike out in a I o | |
AN new direction, almost inevitably require

. .. -that most potent of all soc1a1 1ubrlcants.

!l ;f lots of moncy. |

)

¢
LA

Thls, he wcnt on to say, wvas not usually avallabie. '

‘Q;;g;;i;  2, The costs\of 1nstructmonal technology vary‘w1de1v, dgppndlng

1

rTTTY~ upon the range of equ;pment and vexv:ces.,

~ For example:m,luf

. AbOUt $700 can buy a 16mm fllm.prOJector.‘“”

o g e Flfty to sixty thousand dollaxs can ccver the R - B
.. . . ~initial cost of a dial-access information ~ . ‘ ' |
o ~ system in a college or university, but cosrs
can run 1nto Lhe hundreds of thousands.

¢ On \ the average a closéd—circult telev151on
system costs $178,000 to install, and can be
~operdted for $86 000 per year,

T — g Nine se1f~1nstruct1on 1 units of a phys1olooy SRR

. .. . course developed and Froduced at Michigan < R SO

o oo ‘State University, making use of carrels, audio |

W R tapes, slmdes, 8mm fllms and programed texts,

- o ‘ : I cost 340 000 o

: S . The hlgh school thers course produced by the
<~ . __.-- . _ 'Physical Sc1ences Study Commlttee (PSbC) cost '
e et '$6.5 million,

—
Ct

o

IS o  ;fThe Mldwest Program oni Alrborne Teiev151on |
BN - Instruction cost $18 million for the period
o 1961 1965. : o




*

e A 31mp1e teIGV15ed lccture car be produced for
as little as $50 an hour, while a presentation

*  making GZE“ET“T“Ih and other visual materials

. mlght cost as musL as $6 000 an hour Ko

.\C\mputervas31sted 1nst1uct10n of the drill- and-
- practice var:ety is likely to cost $27.2 'fx\;
. , - million a yedr in a school district of 100,000 . o
S T ~students. But using the computer more | e Tl
n o o : ’creatxvely as a sort of tutor ‘puts the prlce - ' o
e © up to 971 8 mllllon.“ - LT

-
)

: These are-cﬂsts for 1n61V1dual appllcatlons. On a'nationWide

Lo

ba51s, the flgures are very large. Booz, Allen and Hamllton"

, (Ghieago-based.management consultants) ccncluded-that:

T s IR | &

llf 1nstruct10na1 television were installed in . o
‘the" 16,000 publlc school systems which represent | | -
L o 75 to 80 percent of our elementary and secondary | .
b o school population, the cost for ITV would be - o e
SR ' $265 million to $1 5 bllllon.*‘v ‘ o o

' S ' .
/ : L e 37 9"_ .

s

Iﬁ the spfing;of»1969;(the American Library Associationland«'
the National Educatwon As societion,published a book of

: . St .
. . . .

. .. . - % Source? Cartera Clyde N., and Walker,'Maurlce 7. Costs of |
" ' ‘ | © . Installing and Operating Instructional TeleV151on - A
“and Computer Assisted Instruction in the Public ' T

Schools. Booz, Allen & Hamilton, Inc., N
1968, Prepared for the Committee for Economlc

; ,Development in 1968 during a study which led to
" the publication of the report Inmovation in
‘Education: New Directions for the American
- School, Commlttee for Economic Development, New. | _

. York 1968 ) . - PR

;.,M.. .
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galdellneSn'settlng‘forth sLandards of equlument and°'
‘ : C o “3." :
S materlals requlred for medla programs of good 1uallty

v §s e R
and establlvhlﬂg c;1ter1a for the media serv1ces,

I S P ‘f

resources, and fac111t1es essentlal in the educat10na1

process. Loran C Twyford Jr., Chlef of the Bureau of
‘Classroom Communlcatlous of the New Yoxk State Educatlon , s
Department,ereV1ewed the standards and then estlmated

-

that if they'weﬁg fully 1mplemented in one voar the'

o B

- cost would be $38 bllllon class1f1ed in, broad categorles__ﬂ
‘;:a ~as follows:.~ i.:%‘
' RN
Publlc elementary and secondary | ‘ T |
‘schools ' L . - (In billions. of dollars)
‘Equipment . $8.04
‘Materials 8 S - 16.0
Professional staff SR 1.0
. Supporting staff o . 1.0
. Ellm rental and television 1.0
: Subtotal ppbllc schools ) o $27.0
Nonpublic sehoels,v S | 4.0
HigherJeducationA ", o ;e . 1.0
fotal . o $§38.0

% Standards for ‘School Media Programs, Amerlcan lerary ASSOC1at10n
and National Educatiorm Associationm, Washlngton, P.C., 1969. The
standards presented were prepared by a joint committee of the.
American Association of School Librariens of the Americen Library

 Association and the Department of Aud10v1°ua1 Instruction of the:
National Education Association, in dooperation with &an advisory

board consisting of representatives from 28 professxonal and civic
associations. The publication notes that -although the American

~ Association of School Librarians revised its standards.in 1960. .
and the Division of Audiovisual Instruction released standards in

" 1966, significant social changes, educational developments, and ,

'technologleal innovations made it 1mperative to bring standards rn

line with the needs and requirements of today s educatlonal goals..
. E » ‘

&
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fTvyford calculated that once thls 1nvq§tment hﬂd bccn,made, , ' e

&

1t would cost,»ll b11110n per year to opegate and maintain e

-

a systnm of 1nstruct10na1 Lechnology 1n the natmon s schoo]s,’g

colleges, and uﬂLVLr81L18$\ 1nc1ud1ng the replacement each

A

year of the equ1pmcnt and matorlals bccomiﬁg worn out or o LT

-obsq_ete. fS.-Barry'Mbrrls A SLstant Super:ntendent for ;m‘ B  ;§

i‘ -

s

Finanée Falrfax CounLy schools, Vlrglnla: eStl‘

mated that for a school V1th,1 OOO puplls the annual cost of S fLJ

sl : malntalnnng and replaclng equlpment and matcrlals alone would

i . E

S :amount Lo about $4? OOO a year br an averagc of $42 per pup11.3 PR

" , e e S o T ~ L
" fThe costs of instructional technology could be reduced P N
- . g g A R T .

in a number of ways. For example:
. . N N 5 - ) . . : “ ° ‘ L ’ . . | . . =

o . ) . T - » - -
E . - . . -

(a) By incféasing-the ﬁﬁmber dfvstudents_whofféﬁeiva |

1nstruct10n through a- partlcular technology or by . o o 'ﬂ

= . - ' " . . -

| increa51qg?the perlod of txme over whlch the ; .

) equ1pment 1s used The cosL of operat;ng an in-

< . . ) -

- / : *{ ’structlanal teﬁ;y1S1on system for 10, 000 “[”:;‘ - ok

]

(j . S students may/be as mmph as $250 a yeax per
'.5 S student ; h we¢er, if the number of students T *

*  using te eﬁiSion_were‘tOgrise tq;SO0,00Q,fthe

cost per student could be as low as $12 a yeef.*; o | o

—_ - -

( . ) . S . . . . . |
* Based on data from Costs of Insfall;_& and Qperatlng Instructional
Television and Computer Assisted Instructieén in the Public Schools,
pr¢pared for the Commlttee for Economlc Development 1968. |

[y

o
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could bekcut‘agaln., SR

f the televzslon system could be opexeted for more

than the Lsual number of hours 1n a typ1ca1 school

L4

day, end for moxe then the usual number of\deys in

t""ﬁ1‘
a typlcal school ycar then the cost per studen 2

.«
'.(.

. . Ty e
- . L
Y

, - _ '
Rlchard E. Speagle, professor of flnance at Drexel :

-

Instltutn of Technology, observed after ane1y41ng

/

data on™ the costs of 1nstructlona1 technology sub-

‘~mitted;to the Cdmmlssxon; '" :»’ s; s’7',' ‘L ”:'3'
_'_._ L A . VL y L . - . -
R ,The annual b111 at schools, colleges,‘and )

universities for.physical facilities, like
- science and language laboratories, gets. -
" \folded into,totalﬁcosts'Without,reference
B < degree and 1n1en31ty of use..' S

flndUStry, by'contra it 1nputs of plant
and\equipment “are firmly controlled by a:
benchmark of performance,'"siandard costs.

 These\shoe® up sharply wheh the utilization

 rate’ flbé below a des;xei_percentage of

'\ £ R, = . ' - . N \

have to pool resources. To dat ,rhowever, cooperatlve

arrangements between educationa 1nst1tut10ns of the

requlslte magnltude have not bee made._ A prine

reason appears to be- OppOSltlon by those teachers who.

| res1st any rhreat to thelr tradltlonel autbnomy.‘;,4

RS
%
.

a3
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- L t.'/:'= _, . \f‘ ! ) ‘
L ‘A-. ‘w/ ) = . - i »
‘ , . | - e : R
FARA . PR T R
. o) A e d 1?8 : \ ’\’ 7%‘
- _ T S N
(b) By stepping up-the output of products that educators S
L S I R
; =, - L SR T ) ; :
(c) Ev des n ng andkbualdlng 1nstracL10nal machlncf% :
. y . _;.“‘ ~ oS . \ .v _.
‘ E 1f1&d1]" for 1nutruct10na1 purposes.» LT -
Lawrngpe Pafkus of Radlo Corporatlon of Amerlca A
told the Commission that the IBM 1500 system, L . -
: B 2
t. . ¥ . .
for examale “whlch is’ beln uqed for com utel- '
) P

.
[

. a531sted 1nstructlon, was erglnaliy des:gned , S
- w ﬁv e ™ - } | '
for ‘such tasks as: process control of cracklng R - S

; 9 " tawers in petroleum.ref:nerles. Consequently T e
% _ : , : £ : : o o o 5, B
S ’ & ¥

the system :ncorporates many expenalve features

3 ,ﬁt - - . s . . ‘m
‘ not needed in. elementély«and s%condary scﬁools. L ‘
. - | o >
Some'people believe thaﬁua,computcr deS1gned R a7 s
o S T Ty
i N ) ) -‘q:
. especlally to meet school ncedS*mnght be cheaper PR e
¥ Lo 3 T S
, . - e ey
: ) ~ than eX1st1ng,or progected commerc1a1 models - R J S
; ' : o . 4 e % *%
: altnough the Comm;ssxon has heard from.well- C O S,
. N 1 r ' : R - PN A E
; 1nformed qoumces Who b°11eve otherw1se._;“_ e
',iv’v' N - ¢ . y ) \9, ) .
: / .1' ' - k . | E/&
/.’ 3 3 R . . d
./ N Ll I
v ¢ st
o kd L} 4 »’5 m
. . ; R,
7 R ;:, . - , ¢ L . " ."'f': 2.
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"I mainstream of the instructional process. at the
| elcmentary aﬁd svuOndaLy 1evels. C e

| TheLL i a rather wadely held bclaef W1lh1n the

1 Data processmnw oquipment h“s,;ls,kand Wlll contxnue

'i‘undlng authorxtles mus t supply

‘1‘

1 The: halt:ng grow‘h of caapu£c1~“sslstcd 1hstruct:on
: ;~1n eleme ntarvy. aad sccondazy education his bean,

above all, a.function 6f the high, indecd ‘exorbitant
ﬁOSLo of Lha medmun. Thcse costs 1nclude hardvaxc,.
,seftuare;‘and geno ral opcr 1ting ehngnsos. Untll
“thesg, costs are unvnlfzcantly redueed, 1t is . ‘
~impoz swble to prcdch when, if ever, compu&erw-

_HSSlSLed jnstriuction will be. absorbed into the

ne

o

0
‘u"n

ﬂ

“educational comminity ~- by .those’ wha are 1nvolvcd .
in computex ~ass isted rcqcaruh and developmeuu as v
well as those Who are users .01 potentla] uset’s of
~the medium ---thatxthe adyanc;ng state of the a1t

: - ﬂfwcﬁnpﬁtea tee%}mdaay—#&ll-—spn-}ﬁ&amjguxedx

the costs of compuLgré and peripheral, equlpment.
This belief rcflccts a serious mlqunderstandxng
of the- conputcr 1ndust1y and 1Ls maJor markeLlng
‘ hxust. ‘ . -t R -

Tk xw\

the needs of extensive and L
The

ik

to be des:gnpd to scrve’
wcll endowad comercial and . scientific maxkcts.
‘users: in ‘thesc markets requlre data processing -

"vcrunpment that possesses extremcly snphlstlcatcd ., 4m £

and comp]c bapab:lltles. Computer»a481sted 1nstrch«
tion . systems now used in education are credted from
‘this equipment which, in many cases, offers
capabilities not neecded, in other cases 1acks
capabnlltles requ1red in, oducatlon. N
oL , _U_ﬁﬁ‘*J :
N /

. % %
- N

CIf the potent:al of c@m utexva551sted 1nstruct1nn is
to be realized within ‘a reasonable time; -a system
nugt be dcve]Opcd for education which possesses the
__data proc essing capab1 ities peculiarly requlred by
eduvcatbrs ‘and fallq 1n}a/much lower -price range than .
is pos sible at .present) Fedexal and state educatlonal
the initiative fur
thls program of resea ch and devefgpment.~ '

Lawrence Parkus
‘Radio Corporatlon of AmerIca
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L ST “mwwwwlfk b
. . = ,;.‘
\ "._
_(d) By 1ugraasing-ﬁh€y§£eéé ﬁt whicg\é stﬁdenfalearns;
»; If the average&stuQth}aidedwbyvfﬁstfuétgonéifttdhngiogy'
TR . | R e - N
v ¢°91d master ?,givén‘cugriculum ip less fimé)gﬁan with
. T "_tfaditlonallﬁetﬁgds,‘the cost vahiS’edn¢at;oﬁ
- n:;; : .could d%pﬁ. In some branchés'qffih@'Aif Fofce, .
;;; . for example, thc 1ntroduct10n of proéramed‘lﬁsgructlon )
%g&fﬁg, o has reduccd tralulng tlmevby abouL 30 percent, with the
f k; v o . flnanc1a1 aavmngs more than off thxng the devclvpmént
;1\5 N?: ‘i; f:?,costs oF progrémed#in{trﬁctioﬁ;
't”  7N o In, order to achlevénthese saﬁiugé§”hoWever; educational
| P . 5 S R
# MK:V 1ﬂst1tdklons may have to reorganlze them elves. In .some -
' §W‘05; | | C&SQSﬂ:fOL.IHStHHCC, a stvdcnt ablc té obtaln the obJec-
u s . . | |
e \£' , o s tives of a programed.coursa more mapid]y-than the rest i
k ‘\ : of his group coolsah1s hec]s untll the rest of Lhn;%iass B
| E IR i:catches up. e R j ,‘”T. -~ - ‘iof/////' |
N{ "4.. Mcst éata oa the“hosﬁfaf’ T
\' | necessary quope and depth to help &ducatmOﬁ managegﬁ;p;ke‘. . )
A . S S —
| K : pol:cy de01910nw.5 R ’ o ‘ .
.\ P e - : ?_“ .
\" The data are usually subgect to many llmltations and footnotas, o
| , _ ) "
: J sometlmes to a heavy burdeu of reservat10v¢4 In some¢§ases the
] i ~ R
 \; data ylelﬂ only future madels. For these, the range of cost S
o estxmates varies nldely, depenﬁmng upon the assumptlons.. o '.%




e $80(T 000 to- %,6(10 QOO a year,_w

5.

- 'buSLness and governmentgcancluding systems analysas, cost-be?efit o

’ experlmentlng wmth‘bhesc technlques flnanced partly by grants From

‘For exariple, a model P#eﬁérad,by Bodz,'Alleu;and Hamilton

Véséﬂ&a&ﬁ%, o ';g ;

] ~A{sy5temAhaﬁing (a) a éfudené;populatidnwa'100,000_

+ ,, in grades one to 12; (b) 152 schools of 24 classrooms -
. each; (¢) 30 pup11c per elementary clags and 25 per

-+ . secondary class; (d) continuous operatlon through a. a

, 5‘31ﬁ-hour scheol day for 150 instructional. days per school
e year; and (e) one hour of ‘instruction.per ‘student per

|

1

day through television and one hour through campuier- SR _;
o asslsted 1nstruct10n. . o ~yr:,- | SRR EA ~Fi
|

]

3

]

2y

+

'Fo% thls slngle qpec:flc madel cesL progoctlons ranged from f ”‘ ‘ w

I

"

Obv1ously-a range of th1$ magnl-- -

B ML SN . . oo . -

tude - whcre the top flgure is mora than flve times as large

as thm,bo)‘cm flgule - rules out ‘the maklng of a flrm pollcy :f BT '1

.detisiof

> : - o . - o
» » & . . : N i L% . - . . <

o | s , o . o
The costs of 1nstruct10nal technolo y‘cannot be con31dcred 1n°,‘;i ST

isolation. Thqy mus L be compared w:th the costs of other forms"

SNy e TR s P e
. productive education system. | .

?

o VI R . g‘ T

The comparativerfiguré% needed depend on:(or can,onlyube generated ’
‘ ~ E “ . ¢ !

' by) the kind of cost analys:s technlques pioneered recently by ,,' T

v

' . . ‘? A
and cost~effect1veuess«ana1y51s, and plannxng pfogramlng-budgetlng s

Do

.I " l\ .

few educat10nal 1nst1tutions,Asuch as. the Unlver-

sygtem (PPBS) i A
Slty of Callfornla under Presxdent Hltch (a key flguve in L l% .

1ntrouuc1ng PPBS 1nto the Department of Defense) Stanford - ¥3 ' o - ”

Q.Unlver51ty, Prlnqetbn Unlver31ty, and the Unlver51ty of Toronto are

o v e
e ~

‘Educations

a study whxch led to the pub y atyon of the reg t Innovation in. .‘: p
New Directions for\the American Snuagl Committee fon‘
Ecohomlc Development xhew*io*k iQQu«- R | Cboe ™
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o
cocw

Lhe Ford Foundet1 1Y, And a cost beneflt analysxs hags *been workod out

ro 1dent1fy the #eletxve,effectlveness of varlous Job Corps centers.j,",

1] 1

+ < L

" Notes on. tecZélquos of cost analysxs~ R

'*Systems anal sis, a technlque for prohleni solvxng already used
" by industry /and government (5Someday it may be used exten31ve1y
in educatlol) ralses three main questlons about an organlxatlon s
act1V1t1eS' E : U : S

€.

s

2, /how can these obJectlvee be reached most efflcientlyV

iB;//How do we know When'the objectives have been,reached?
In develop:ng answers to these questlone, the researcher has to
***1nﬁmﬁ£kﬂe4imein@mmgﬁatlon 1nvolved ‘both as a whole and_in’ partq-
- also . the relationship of the various parts~—~Wheefapp11edvto_om“M
‘education, the technique con51dcrs the many dlfferent components
"which interact with each other (1u a school, for example, such '
components as students, teachers, parents, . bUlldluga, ‘books,”
. technology, lunch programs). Although precise’ descrlptzons of -
the 1n£effelatlonsh1ps are vital to the process, they are,.»
: obV1ously, d1ff1eu1t to obtain. : |
Cost—beneflt and costieffectlveness anelvs:s are used in the
. second stage of systems ana1y51s in order to choose among ’
alternatlves for reaching the desired obJectlves. The best "
. alternat1ve is the one which has the highest ratio of obeneflts
_ to cost. ' Cost benefit, the broader category, 1nc1ud%§ cost’
effectlveness, whlch.may ‘be measured concrepely in dollars
| ‘or valid test scores. In: addltldn, cost benefit includes
such aspects as . enjoyment or recreation,, which may be
deeplg felt but defy precmse quantlficatlon.

PR ]

N | PlannlngvProgramlng~ﬁudgetlng System (PPES) 1s, in effect cost-vf
It is a flscal form |

benef1t'ana1y31s conducted on a big scale..
) of systems analysxs de91gned to a351sL dec1sion~mak1ng.

;»Q 1

uames G. Mlller, v1ce pre51dent of EDUCQM, stetes the problem e

Which PPBS sets out. to answer’ eﬁ‘follows*e "With a given level
& resources. avaiiable,,the task of an educational admlnlstrator
i's to select the policies, people, faclllties, and equipment

that ‘will give the students the
buck"" . : ‘

, \

B}

/
/
/
f
/

'best @nd blggest education pet

'b

I

[y
.

-

.
1.

‘ Richérﬂ E'Vspeagle

. C -
B
1 K-

Drexel Institute of

Technology

e |
e




UnL11 now Lhe results o£ cost~ana1y51s technlques at educa-
t10na1 lnstlLutlons have been falrly crude.{ 1he reasons are not  f7 ”ﬁ‘”*’a5¢
grhard to fnnd To be successful these technlques requlre far more

N knowledge about fhe'process of educatlon than 1s avallable todéy.#"

;VFor example, what are the speclflc obgectlves of'educat;on’ of

B S

l teaohlhg partleular subJects ar partlcular sknlls? What 1nput or  }ﬁ
volume of resouf;es applled to a- le?rnlng S1tuatlon causps Wthh

}.output7 whlch berefits? What is the relatlonship te teachlng and

-
J‘.

»learnxng of nowschool factors (as, forﬁlnstance, how much does dlet

:;af”, 't learn;ng abxl;ty)’

S , SR _,;g ,f‘f;ffff"f%lj“ ff;“~'wmw~mw«m-.wm
o / In wrltlng about these matters, Rxchard Hooper, Harkness Fullow
e e SR
L e ,,stﬁdylng educatzonal gechnology 1n the Unmted states, tqld the Com;;~~,»4,;zk
~m{q31°n that the %Cquloft“on of obJectlve data about &h@ costs"and:;_‘”“”

'-//éenefits of@van@aus forms of 1ns*ruct1ona1 teéhnology would requlre f?7 §fj;f5jf

a "greét WLII/LQ do thaszb "~£§13¥t0 accampany a vastl 1ncreased L
| . . N A ’ . r . ' ) 7 i 7:"._
k. gg’j; research program.: Even grantlng that such effoxt could‘be maunted '
} | . ‘%\ r} O R ‘ .
LR A mﬁreover, Hooper noted that educatlon,,essentxally a humaﬁ process,f S
. R would always defy measufement. He added jjgr'“};_kgﬂj_,ff;  fﬁifﬂ* ’
) o . _,“‘;j'\‘_ > N ,,_») ‘.4 ) R FERN R N —r ).».} S o
= R "'1f anal ytical techn1ques (simllar fa those used in N R
S T ;”'”, industry which deals.in definable products and- prof;t R
R ,k‘j : ?j_object1ves) ‘are\ applle Jincreatively, -they mlght | SRS .
IR - . drive odt the moments of spontanezty, the intuitive -
- ‘¢1dea, and the unpredictab llty\of human relatlonshlpa. :

ﬂf'“; *.ff'w‘ iThe beneflts of educatlon whléh can be glven a dollar”A - L
e  i‘va1ue (for example, siddents' earning power in- ‘later 4 -
: ~ 1ife) should. not be. overemphas1zed at the expensg Ll

; -.of benefits whxch resist economic analysis.,
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 INSTRUCTIONAL® TECHNOLOGY AND THE POOR -

Ao . : v, Ly

Can technology help to meet What many regard*as tbe’mostfpress—

1ng problem in educatlon today the needs of tha poor - 1n the aﬁg

n

*“f;central ¢1t1@3, 1n dep essed rural areas, on Indlan reselvatlons.

(.,A
o= A o s . ) [P NS: £ SO . . R
S

Not surprlslnglv, thereels vozy llttle ev1dence at’ present

‘ ' v | : 7, o -t N

’f,on Whloh to base a(somnd conc1u31on.‘ Mbst of the experxmentatlon

PR

1.:-W1th,1nstrucf1ona1 technology'has been in the more affluent school

o e ' :
»jsystoms.; It°1s hard to flﬂd money for toach1ng'mach1nes and

.

f~te1ev;51on sets in a school Wthh 1acks paper and penc1ls, decent

- /
;,/,f_v ,,.‘, ._{7 Q,

“‘

?iia;'sL;,ta“ 4?'11ght1ng, adequate plumblng, or even.uunlmom‘malntenance aﬁd éafety
?0v1sxons."f;’;»ﬂg“f*’fdﬁ,f.-i R ?(-;§‘~" T~

_f,‘.; S e SR - ‘ o @

But based on what llttle ev1deore does ex1st, and on the"

N

4

:«:{.&

Judgments offered to the Comm5551on/by educators, speclallsts, and - -éoif

7-;students themselvos,llt does seem that technology, W1se1y and com-

: 5*5}T>“;,,gf:prehen51ve1y uéed could‘help greatly to upgrade theJeducatlon of - ff

w3
2y
o

'i’;¢"%qthe poor.v If so, the 1nvestment requxred should sure]y assume hlgh

_prlority’on the natlon 5 11st of unf1n1shcd bu51nessg. i

,,,,, — ‘ S , S .
it - iy - . " N . . - . ) - B B

Thls sectlon hlghllghts the magnxtude of thg problem and a fﬁ,

T e
¥

"few of its sallent featurns, and then presents pcsitxve and

.

‘negat1ve‘v1ews on 1nstruct10na1 technology s potent1a1 role in

- reaching some oolutions.» .

4 - Cm




Yo

oi; THe'Magnipude of the‘Probléﬁ,“

Some'of the?inéquities in the nétion's‘educational'System stém.
d1rect1y from geography, some from Lhe way schools are flnanced
Other are the blLter herltage of poor and'mlnorlty groupa_~- blacks,

- Puerto Rxcan55 Mexzqan~Am@r1cans, Indians,ithe rural,poor, and [

migrants to the city, -~ = . e

D i . o 1;. A,- : T , \

is the haphazard patteln of supporf for educatlon acxoss .

1= . : g
~

’itheknatlon.: %éme school dlstrlcts spcnd more than $1,500 per/year

“e Others spend less than $400. These;figures are.'

,,e

not necessaﬁ&ly an 1nd1cat10n of a communlty s effort to support

Y

ey

B »thelr schools. The dlstrxct paylng $400 for 1nstance, m1ght beA

,,J

tax1n0 1tse1f two 2T three tlmes more per do]lar earned than the

rlcher dxstrlct paylno $1, 500 Norebvar, s1nceothe bulk of revenue’

: o ‘ ' 4 s ., i
golng to schools is drawn from local property taxes (about 52 per-
3 L ) -k ’}rv v

cent natlonally)those commun ﬁ es thh the most valuable (that is,

SR | | taxable) propertles fare much better Lhan the poorer communatiﬁ%.

. . . »
- . . ) . / 3 . . - . 3
o . . . ’ B . . A } B : L N R Y .

oThxs grant of unequal power to tax is the central

E \ ,fact of life in school finance, and if taken by
F o -0y itself xmplles.a public policy that the , rich de-

. - oL ',serve better educat10na1 serv1ces than the poor. _

. National Committee'for' o -

o ' T o for Suppor. of .the - o -

‘ , - S " Public Schools o -




‘:»ﬂhave them) naturally lag far behlnd 1n more sqphlstlcated equlpment

- = o
lnequ es in educatlonal opportunlty pcnallée mmlllons of-

QAmerican children.' In aLLempLLng to better‘the lot of chlldren‘

. . R o
-thus penallaed educators, technolorlsts, and soc1a1 reformérs’m“

"should consxder a number o{ Spe’ial jactorsg~g,"‘ ‘ ;
\ N . e - e .
{hf.f._ . . S | ,’i. »" ;; _,{','u o ‘ e k;_» |
' e The Ru1a1 Poor - There are 14 mllllon rural poor 1n.Amer1ca.
: . . . ] P
(There would be more if so many. hadn t moved to the clties ) Lov Tt

salaraos, coupled wmth thc drawbacks mdny teachcrs flnd 1n sma11~

. s N
» &

town . 11£e make it dlfflculL for 1ura1 schools to. attract and hold

- i

qua}ified teachers. The percenLage of uncertlfled Leachers 1n o

rural arveas is twice as h;gﬁ'as itvisﬂin.metropolitan areas.

o S R . } ) ,tg , .
& [ . . B . .

%

’

In recent.years tﬁeréihas héén‘é‘considgrhble,amount of
: consolidation,pf/;mnll?school,districts---,enabling~schools to
. ’ PRL .
have bettcr féc111t1es and staf£ - but m&ny rural SchOOLS are,

~ . X

st111 111-equ1ppcd, some Wlth outdaor pr1v1es,,some wzthoutaxunnlng “i

-
P : : -_z‘.
< Liw > '

water. And today ther@ are st111 aboutflo OOO one~room schools in.

i
B4

this cbuntry. 'Schools laéking basiC*hecessities-(aﬂd,eﬁen many which‘

a S
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. ) .; ) .
language and sciencé 1aborator1es, etc. , o G .

»

K

. "

. Amerlcan Indlans - In the Unlted &tates about 600 000 people '

4
’ »

belong to more than 300 dlfferent Indlan trlbes. Almnst half leave
scﬁoel before completlng hlgh school and 75 percent 11ve on incomes

under $3 000
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At one'elementqry school for Indian ¢h11dren a hlghly
| elaborate teacﬁlng sy tem. w%% set up ‘under the direc- -
‘| tion of a private: company . " Daily. tests were adm1n13~
 tered .on. the concepts. that had, been ‘taught in each™
.ﬁ{subject arca, Test results. were processod by a coms
“puter.and a prlntout of the comceptual. areds in '
.} which each child was deficient ‘was . grvgn/towteaﬁhcls
;befoxe the beg¥gg;na’o£~schoot”/he next: day. S

. Ax ‘the ‘Same tlme, several hundred fLLmq‘had been I
- §~ecatalogued according to the concepts. they presented. -]
Ahe computer searched out the films which corresponded oL m
; to the areas in vhich most of the-students appeared” - ],/
e dof1c1ent.;;”he relevant films were. Lranqmltted by e
- closed-circuit TV throughout the Sch001 Teacher e

" ¢ould make. the ch01ce as to vhether. they vmshed their

'”'clasg to v1ew a fllmg whlch flhn, an&=when.i,f,;, SR
I ‘\ . = - ‘
' e The elabordte program‘was dlsconianued the nekt year -
'~mmoh to the relief of studgpts-and teachers.’ The I

"»gf ‘term: "concept" had - not been qufflclently defined;” -
~ | many of the 'films Whth were to teach specific

N '"oonceptq" actually were irrelevant to the teachers

- purpgses; or the film took much too long to achieve
“what the teacher could do alone in.a.matter of

o o 'W  o | .minutes. Gbservers reportod ‘that Lovard the end'
Gt 1 of the school year most teachers left their v
ﬁ; B . receivers turned off all day 1ong.. S
- ~  S \T “'_ o S Vlncent P Lolly ‘ 3
T , I —miyfneeu;_of_:hndjgulo £;_***§ ot
A . ‘ . T | B - . Li ,f

Most Indlan chllﬂren enter school handxcapped by 1mpover1shed .

b N .. a

backgrounds and also .by a serious: languaee problem. At a school on

4 .-

S one 1arge reservatlon, for examnlo, 95 percent of the 31A~year-olds

. . : s

e regularly beglh sdhool speaklng no Engllqh at alkl, B

The educatlonal needs of Amorlcan Ind1ans are not too dlﬁferent
. ’*ﬁw ' L .
from those of other’minority:groups; omore and better teachers* I

. . ) P . . "
~ AN
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teacbers‘WhO‘uoderstand and respectfthem; a curriculum which is

£

relevant to Indlan llfe hlstory, and culture. ﬁﬁﬁt perhaps most'

p1e531ng 1s Lhe Indlans need for actrve partlclpatlon 1nﬂthe1r

/

Cow —

B T e Mex1can-ﬁme11cans - One-51xth pf the school-age populatlon
TRE ~

1n the fthe southwestern sLates 1s Span1sh-speak1ng. In 19&0”44kw—~*~’”‘”“’”fif

”

bl;; Calliornla a]one, about half tho populat1on>of Spanlsh-speaklng 14- v-?é_., D
- year-%%ds and ovef had not gone béyond Qbe elghth grade‘ Here agaln ‘

~the langﬁagc problem 1s~fundamental T ﬁ%‘f ¥

< . . L . Cw
. . . -~ . Lo B ’ . - ,

= - o~ = T
» e Ironlcally theachlld who enters school with a o - T
L - - . [I.language defic1ency and the culturaladeprlvatlon;' e R
SR o ef long-conﬁ1ﬁued poverty is often made umbear- | .
. .} ably awagre of his'disadvantages. . ‘School is S L
= SR o supposed to help him golve these probl&m 37in-. o 0 LTl
B © 7 ] stead it convinces him that they are beyond = T
. e o solut:on. R e SR O ” e N
o Herschel T. Manuel N I o
S = . Spanish Speaking Chlldren . .
coo S R EA ‘of the Southwest, [ R I
‘ : : '~ Their Education and - ~}-.
the Public Welfare = - }* = - '
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e léIn 1965 the Nat10na1 Educatlon Assoc1§'1on asked a group of

:,[ o }  | Tucson, Arxzonas“tedchers to study the educatlon of Spanlsh-

. b‘; ? peaklng people in. the Southwest.~ The results of the survey,

- published 1n.a book called The Inv:s;ble Mlﬂ@tlty, ‘were summed up ,b {-fv’bﬁf

i'.. fllf thus.; "Is there someth1ng 1nherent in our system of pub11c school-fx.

-

ing tha; impedes the education of the M@xlcan—hmerlcan ch11d «a that

b
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1ndeed dllVGS h1m to lep out’ And’ the answer, unhappily, must . -~ =7
s ‘ ~.‘AA o i.‘; S :),  f,wf’”fﬁ, , ‘~f;w>\g\§**;,h,
R © Urban GhetLos - The mnut %gncentrated dangerous problen ;.;Ji 77iifé
‘ in:Amﬁrican educaL;en todé& 11Ls,1n the ghetLos of our. b g ci"eé. R
”’ffﬁé_schodls thexe have bEén\overwhelmed by di éult:es and lacP : -T:x o ;L
o b . ' o S Co ‘.&7 - *.33'«‘ o AR R . . i 1f e ‘:'T 7
Urban schoq¢s have noL succccded 1n prov1d1ng the'vast maJoc1Ly‘5ﬁ '  
# 1o ‘~""' 4 ‘
of black Mex1can~Amer1can, and Puelto Rlcan chlldrcn wi.th education R
that mlgpt help overcome the effecLs of dlscrrmlnatlon,{n&«poverty.
'a/} The*Coleman repor *'revealed that black studencs f?ll f'rther behlnd. < ;
iukf‘  ;',' ) whltes for each ycar of school completed In the mqtropxlltan Northn o
- . "’b - . ° B t“‘:;‘ N
| »east, for example, black studean on the avelage begln the f1rst a8
. grade Wlth somewhat lower scoxes on standard achleveman tests than
whlte students,rlag about 1. 6 grades behlnd by the 51xth gradc, and
have fallen 3 ﬁ grades behlnd by the bwelfth grade.' One result.ls C
| | that mq.j'more black Lhan whlte studants dlop out of school ,1na -Q?f?l}"" “Q53
o 5 L ST SR
. o L . ﬁ(
. the metropolltan North and Wést, black students are nmre than thr»e ns
tlmes as llkely aS\whlte stuﬂ&nts to drop out o£ school by age 16-17. a4
/ ; ‘a ) ‘ ’ " - s .» .. e S - o o QLE'—"’
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Onéithi of cccondarf puplis ar& orﬂwai ber57
functxcnally illiterate when. they_completex
thelr high school educatmon.;; ; 5

Stanford arlthmotlc LMsL waq

Lhe naulonal norm, of 742, f,f
- ’ _\J»\.»ﬁm\ .

‘was 32 pcrce*xt.

o

30 oi the 75 bulldlngs were constrwctcd befora*
1900 44 are more *han 50 ycars old. ’:ﬁW‘“"

"1

ﬂ;

A tg@ each year £or suburban or paxoch:al.schsolsz§3;
L )i * they aré- replacad by southern Negro 1mm1gr?ntﬁ\

e <‘{-;'f’. and Puerto Rlcans from Ncw York Clty. 5
R SR L . S e -
: N e R&port Ior Actirn ~ - .. 1.
- , S f" Govetnor's Select Comm13s1on ok
- : Ty . . - 7 _onCivil Dis order' PR 3,
R S Rty Statc 6f New JerScy, oo, o N
It ) , T R ﬁ- . .:‘\‘ - . e ] : . . R :‘ ) :"- ‘\‘. ) . ‘ .
o 3 - '-??!:?&'A “ . .. . l_‘ | " ¢
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. T Tb make matter° worse, the economxc cards are stacked agalnst -
“" . .!‘\ N Cee- ‘, ) A - e N*ﬁ; - w . B g~ ,’ “ ,
; o those blagks who dc per81sL through sthpol and. col;ege, 'Achfaing "
E R | o
E to a recent Ccnsus Burcau report, black college graduates earn only
. Lo - : —_ ’:
. ,
74 percent as much as whlte collage grddhates, and the1r mcdlan N
- S oW ' ’ [ ."th |
e incomc is’ cmly $13 morc per year than that of whltes who neVer gr'»f
e ' , \ : g : 4
5 .. e 1 3 . ‘» ' \. o [ s ‘, }‘*

‘;'went beyond hlgh schocI,.v_:”y;uw." B
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Present Obstaq}es

These problems will not yield to any panacea. When America
finally began to recognize the state of ghetto education a few years
ago, the prevailing view was that once certain handicaps were sur-
mounted, the disadvantaged child could then benefit from the
standard school fare designed for middle-class white youngsters.
Based on this approach, preschool programs have proﬁided needed
health and psychological services, as well as some of the social
experiences common to most middle-class homes or nursery schools,
But the spurts of measurable growth thus achieved and the momentum
begun in such programs are imperiled once children move into public
school., Studies now suggest that “"compensatory' education must

begin in infancy or shortly thereafter,

As for secondary schooling, many educators have now concluded
that mere "enrichment! -- exposure to experiences commonplace among
middle-class youngsters -- is unavailing in the struggle to hold
the interest of the ghetto adolescent. As with the youngest child-
ren, a quite distinctive program appears essential, including power-

ful components of ethnic culture and projects that really mean

something to the students.
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Only in the American public-school system is the
Indian still roaming the plains in search of
bison, the black still on the plantation, and
Africa still a dark continent,

Ben A. Watford, Student

Graduate School of Educa-
tion |

Long Island University, N.Y.

Bernard E. Donovan, former superintendent of New York City Schools,
recently defended the schools as 'still doing exceptionally well
those things they have always done well" -- that is, educating the

majority of middle-class white children. But; he said, "deficiencies

lie in the system's difficulty of coping with a new and massive
group of seriously disadvantaged children. . . .Unfortunately we,
in addition to every other large city in the nation, have not been
able to marshal effectively our own and a11.the other forces of

society which must be brought together to solve this problem,"

The failure of schools to cultivate the most basic skills of
reading and writing is particularly critical. David X. Spencer, a
black community leader and the elected chairman of the Governing
Board in East nglem's I.S. 201 Complex, put it plainly to a white
reporter: "I don't care what your hangups or my hangups are. We

can get along as long as my kid is learning to read and write."




The sheer complexity of the problem of ghetto education pre-
cludes a technological or any other "fix." A noted black

psychologisf, pr. James P. Comer of the Yale Child Study Center,

told the Commission:

Instructional technology introduced into a school
or system operating at a "survival level"” can be
another burden for administrative and teaching
personnel, Increasing the vocabulary of a child
through instructional equipment will usually be of
limi ted value in a chaotic system not capable of
producing or sustaining a learning environment.
All too often, help for the inner-city school has
been an input of new ideas, people, programs,

. etc., without systematic attention to the critical
aspects of basic school programs. :

Unlike the good football teams which, when showing
signs of slipping, revert to fundamental patterns
of blocking, tackling, and passing, schools have
gone for the razzle-dazzle plays. Cultural
enrichment, ethnic relevance, new technology,
fancy new buildings, and the like have been the
response to the crisis in inmer-city education.
The principal of one inner-city school recently
counted twelve new program inputs in his school
within three years, all now abandoned, none care-
fully evaluated, with little apparent impact on
the youngsters. :

In some respects, resistance to the introduction of technology

into ghetto schools resembles the resistance encountered even in

wealthy suburban school systems. Some educators and citizens feel
that instructional technology would merely serve to distract atten-
tion from basic problems; iﬂ the case of the ghetto =-- control,
governance, financing. And some critics believe instructional tech-
nology may even have positive disadvan;ages. In this view, the

slum child's prime need is a continuing close relationship with his
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teacher; he may react adversely to the intervention of impersonal

technology.

In reviewing for the Commission the situation in sixteen cities
Alva R. Dittrick,of the Research Council ‘of the Great Cities Program
for School Improvement, reported a number of promising technological

experiments, but summed up overall progress as follows:

E At the present time, a direct assessment of the

; impact of instructional technology on making
learning more relevant for ghetto children cannot
be made adequately. Operational situations

. simply do not exist in which large~scale co-
ordinated use of instructional technology is being
applied to classroom situations.

Isolated success stories and promising practices
related to the use of specific machines or pro-
gramed instructional materials can be identified.
For the most part, they are singular instances
without consistent application as a regular integral
part of daily instructional activities. At this
point in time, the application of instructional
technology must be considered to be in a trial-and-
error, exploratory period.

There is, then, need for sustained and well-financed research
and development programs which could point the way toward effective

and comprehensive use of technology in ghetto schools.

The State of the Art

What hag been learned from the limited experience to date in

using technology to enhance learning for the children of poverty?

Three chief points wére stressed by the experis whom the Commission

consulted:
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1) Instructional technology should put the student in an
active, indeﬁendent learning role, in contrast to conventional
classroom procedure which requires him to spend most of'his time
passively sitting and being talked at. There should be ample

opportunity for students to actually touch and use equipment them-

selves in order to gain a sense of mastery.

2) To be effective, instructional technology must be
responsive to the people it is designed to serve. Tﬁere is a
fear, for'instance, that since ghetto schools have received the
short end of the stick in education generélly, they are destined
to receive only the most pedestriaﬁ, shortsighted; and harmful
applications of technology. In the des;gn and use of hardware,
therefore, and even more in the concept and production of programs,
ghetto residents -- students and adulés — should have an important

voica,

3) 1Instructional technol&gy should be used comprehensively.
Merely introducing a film or a record: from time to time will not
make any significant impact in the ghetto (or any other) sthool.
Only through a coordi;ated and intensive use of a broad repertoire
of new media -~ including the most effective use of good teachers ==

can & significantly better environment for legrning be created.

“h
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In the St. Louis School System emphasis is being placed
on speech improvement in inner-city schools through the
use of tapes, tape recordings, and radio lessons.

The Baltimore School System has developed closed-circuit
television instruction in math for selected children in
junior highs with large concentrations of disadvantaged
children. Longitudinal studies are being made to
determine effectiveness of this technique over conven-
tional approaches. A similar study is being conducted
in senior highs with experimental and control groups.

The Los Angeles Public School System has developed and
is evaluating instructional programs designed to improve
oral English of Negro and Mexican-American children,
using various media including recorders and auto-tutors.

In San Dicgo junior highs, electronic classrooms have
been organized to teach foreign languages. Closed-
circuit television is being used to transmit 75
systematically prepared tape lessons to facilitate
teaching English as a second language.

The Cleveland Public Schools are studying the effect of
programed instructional materials on development of
basic reading skills, in an attempt to identify success-
ful approaches with children in six inner-city schools.

The New York Public Schools' '"More Effective Schools

- Program" has made abundant quantities of equipment and

instructional materials available to teachers. The
effects of mechanical facilitators such as overhead
projectors, film cartridges, film libraries,and teach-
ing machines are being studied.

The Philadelphia schools have developed a Language Arts
Communication Media Program, Students are provided
with opportunities to employ communication media such as
motion pictures, still photography, and tape recorders
to extend their und tanding and appreciation of
literature and compecence in spoken and written ex-
pression, Teachers are trained in techniques neces-
sary to implement the program. Teachers and students
work with various types of equipment. Much individual-
ized instruction is required. .

The Boston School System has developed an Interdisciplin-
ary Slide/Film Program. This material was created by
ninth-grade students, The Concept of The Hero was
developed in an interdisciplinary context making use of

a slide/tape presentation.

Alva R. Dittrick
Research Council, Great Cities
Program on School Improvement
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Today, if only in a small way, instructional technology is
helping teachers to establish new educational contact with poor
children. Where with traditional techniques children have failed
to reach a satisfactory level of achievement, new approaches =--
such as talking typewriters and otﬁer programs and equipment speci-

fically designed to improve reading instruction -~ are offering

fresh alternatives and options. Materials and machines are creating

environments that challenge children to respond as they have not

in the past.

An important element in altering the educational environment
which various forces of instructional technology can provide is a
reward system that evokes the child's intrinsic d;ive for competence.
Programed instruction, for instance,can enable the child to grasp
a relationship or an idea and thereby generate enthusiasm for further

learning.

Hopes for the Future

Limited as it is, experience to date suggests that technology
could help solve majqr instructional problems of schools in districts
serving poor and minority-group students. Cameras and recorders,
for example, help to dilute the oververbalism of schools and relate
education dramatically to the students' out-of-school life. These
and other media foster original experession and help to make

learninz more individual and effective. On the basis of results

thus far, many hold high hopes for technology's potential effectiveness
. ! .




in ghetto and other disadvantaged schools. Technology would at least
replace incompetent or unsympathetic classroom teachers for some of

the time. Too often teachers in ghetto schools disapprove of students'
styles of behavior or speech, and sometimes, knowinglyhor not, of their

color. A teacher's belief that children are not capable of learning

can become a self-fulfilling prophecy.

Technology, properly used, could sidestep many of these
problems, A teaching machine or talking typewriter is infinitely
patient and adaptable to a child's pace or needs, and is not
offended by his dress or speech. A film or language tape can
provide information and drill unaccompanied by censure and irrita-
tion. In particular, instructional technology could prove
invaluable in facilitating what many feel to be the most acute
problem of all -- learningto read. Programed instruction and
the computer with its capacity for endless repetition are likely
reading tutors for the ghetto child, as experiments are beginning

to demonstrate.

Technology can serve as a powerful creative tool for all
kinds of students, but most of all perhaps for the underprivileged.
In Philadelphia, a group of young gang members and former delinquents
formed a movie production company which provided not only emotional
and artistic satisfaction but which also vastly expanded their per-

ception, understanding, and pocketbooks. In many large cities ghetto
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youth, provided with cameras by various f£ilm companies, have felt

vhole new horizons open out before them.

Putting all these pieces together, some observers.see in
instructional technology the promise of developing a comprehensive,
potent teaching strategy which could be uniquely effective with
deprived and minority-group youngsters. It could actively engage
them in the learning process through all their senses and modes
of awareness; it could adjust to the individual learﬁing style of
each child; it could bring material of relevance and interest into
the school; it could filter out the antagonism and indifference
of some teachers; it could open the school to the media-rich
g enviromment. Such a comprehensive system of instruction is ad-

mittedly visionary, but experience to date is hardly an adequate

guide to future possibilities,




Appendix E

A

TECHNOLOGY AND THE EDUCATION OF THE HANDICAPPED

Toward the end of its study, the Commission on Instructional
Technology noted that the Congress was considering legislation for
the establishment of a National Center on Educational Media and

Materials for the Handicapped.

This center is expected to provide a comprehensive program for
developing instructional media and materials for use in educational
programs for the handicapped; adapting instructional media and
materials now in use for the handicapped; and familiarizing and
training teachers of the handicapped to use the new educational

media and materials available.

Wben the congressional committees responsible for the legis-
lation reported out the bil’s providing for the establishment of the
center (in mid-1969), they observed that although the federal govern-
me;t has been committed for nearly a decade to programs for treining
teachers for handicapped children, there are still far too few

teachers available. The testimony presented to the committees

showed that:

o The Department of Health, Education, and Welfare
estimates that more than 300,000 tea;hers, speech
pathologists, audiologists, and other specialists are
needed at the present time to work with handicapped

children. Only 75,000 to 80,000 teachers and special-

{sts are now available for those children.
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¢ Only 2 million of the 5% million handicapped
children needing special education services ere’

receiving them,

o Even if funds were available it would not be possible in
the near future to educate and train a sufficient number

of teachers and specialists for handicapped children.

The problem is that a sufficient number of trained per-

sons who can train teachers of the handicapped does not

exist.

e Many applicétions of communications technology can be
made to the special problems of the handicapped. For
.example, educational televisign,.commercial radio and
television, @and computer-assisted instruction may
hHelp solve teacher shortages and provide educational

programs.fo those handicapped children not able to

attend a speaial school, The potential of these

developments has yet to be carefully analyzed.

e The Office of Education has been supporting 14 regional

Instructional Materials Centers. ‘These centers have been

. e
-
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. so successful in demonstrating the usefulness of instruc-
tional materials in the teaching of handicapped children
that states and local communities,using local sources of
funding, have established more than 80 associate centers

[

to distribute these materials.

e There is a need for a national center which will coordin-

ate the various aspects of a comprehensive media and materials

k:, .

- research, development, and delivery system for making instruc- i
|

tional media available to all handicapped children.

4

Interdisciplinary, collaborative research is a must in

. . the study and investigation of the needs of the mentally,
physically, and emotionally handicapped in any state pro-
gram. In order to give depth and breadth of understand-
ing to the concepts which underlie the principles of
special education and rehabilitation, it is necessary for
workers in the fields of psychology, sociology, and
medicine to combine their knowledges in conducting research
for physically and mentally ill children and adults.

Research findings, in order to be of some value, must be
made readily available to practitioners. These include
workers on all levels as well as professional educators,
supervisors and administrators, employers, families, and
the general public.

Peter J. Salmon, Chairmgn
Ad Hoc Committee on Education.
and Training of the Handicapped

The Conmission on Instructional Technology noted as its report
was about to be completed that both the findings and the recommenda-
tions by the congressional committees were consistent with those the

Commission has incorporated into other sections of this report.

-,
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Appendix F

THE ESTABLISHMENT OF THE
COMMISSION ON INSTRUCTIONAL TECHNOLOGY ‘.
AND THE CONDUCT OF ITS STUDY

§§tab1ishment of the Commission

On November 7, 1967, before 500 educators and broadcasters
and a battery of television cameras, the Public Broadéasting Act
becamgllaw. Created thereby was the Corporation for Public Broad-
castiﬁg, a quasi-governmental body designed to.rally and focus

support for noncommercial television and radio.
In signing the act into law, the President said:

Noncommercial television carnbrihgs its
audiences the excitement of excellence in
every field. '

A vital and self-sufficient noncommercial
television system will not only instruct,
but inspire and uplift our people.

The need for the Corporation had been described some months,
earlier by the Carnegie Commission on Educational Television, a
cormittee of educators and civic leaders established end privately
financed as a public service by the Carnegie Corporation of New
York: Although the Carnegie Commission had:excluded from its

study the formal instructional aspects of television and fadio,

it had emphasized their potential importance, and recommended a




204

“~

study of the instructional uses of these and other technological
media. The Public Broadcasting Act provided for this study, but

the title involved did not receive an appropriation from Congress.

In March, 1968, the Secretar& of Health, Education and Welfare
appointed a nine-member Commission on Instrﬁctional Technology and
asked the Office of Education to allocate the needed funds for its
activities. On April 22, 1968, the Commission met with the U. S.

Commissioner of Education to discuss. the scope of its assignment.

The Commissioner provided a broad mandate for the study by

saying:

The scope of the Commission's work should be wide-
ranging. Every aspect of instructional technology
and every problem which may arise in its develop-

ment should be included.

He then went on to say: T !

The independence of this Commission must be
maintained. The Commission is not an adjunct
of the U. S, Office of Education. Therefore,
except for this initial meeting, neither th»
Commissioner of Education nor any member of
his staff will take part in the Commission's
activities, unless asked specifically for
information.

In July 1968, the Commissioner further described the rationale
for the assignment to the Commission when he said at a national

convention:




A}

We have reached the point where we have simply got
to come up with a more orderly, informed way of
taking advantage of all that the new technology has
to offer.

The new educational technology holds no more excit-
ing prospect for American education than the
possibility of providing -- on a scale and to a
standard far beyond our grasp -- an educational
system able to respond to the unique needs and
abilities of the individual learner.

One problem is: how do we do this economically,
at a price both industry and educators can afford?

Even more important: how do we design and develop
this technology so that it meets the needs of
. both the individual student and the educational |
. system as a whole?

These are questions that none of us -- in education, |
in industry, in government -~ can answer except g
by asking them of each other, over and over and :
over again. ‘ \

How the Study Proceeded

At the April meeting the Commission on Instructional Technology
selected the Academy for Educational Developmént, a nonbrofit
educational research and consulting firm, to undertake the necessary
staff work. The Commission and the staff then proceeded, in the

. © 1light of the broad mandate for the sfudy, to:

o Examine the whoie gamut of instructional technology ==
old, new, and future; printed, mechénical, end electronic;
automated and cybernated; from books to computers, from
carrels: to learning centers, from overhead projectors to

satellite transmission; from preschool to graduate school.

4
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e Study instructional technology as a whole, as a

system greater than the sum of the various media.

e Consider the many critical questions raised by .the

application of technology to education.

o Weigh technology's potential toward alleviating
the urgent problems now confronting America's

schools and colleges.

educational technology.

i
1
|
i
e Examine the federal role, past and potential, in ' |
J
|

- The Coqmission invited observations and opinions from a broad
sample of the educational community, business and industry serving
education, and other institutions, individuals, government agencies, '

and associations interested in education or technology. 1In

.addition, invitations to communicate with the Commission were

placed in trade and professional publications.

Simultaneously, a series of questions were drawn up that

were designed to probe broad policy matters as well as technical

details and specific uses of instructional technology, in order

to obtain expert information and opinion on every phase of the

Commission's mandate. The Commission arranged for the prepara-'
tion of more than 150 papers from "establishment" representatives
as well as mavericks, from scholars, politicians, social critics,

‘and generalists as well as from specialists and practitioners.
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Commission meetings were convened at various places through-
out the country in order to permit visits to be made to a variety
of projects (in public schools, universities, the armed servibéé,
industry, the Job Corps, etc.). The meetings often included
discussions with theorists and practitioners in instructional

technology.

The Commission also participated in a number of seminars
arranged tc elicit a range of views and experience in different

aspects of instructional technology. For example:

o A seminar to explore communications satellites and
) their implications for instructional téchnology, which
inciuded representatives of the National Aeronauticg
and Space Administration, the Nati&nal Association éf

Educational Broadcasters, the Federal Communications

Commission, National Educational Television, the U. S.
Office of Eduéation, the President's Task Force on
Communications Policy, and the Joint Council on

Educational Telecommunications.

o A seminar to explore developments in instructional
televigion, which included network, ETV station, and
school people, .as well as representatives from such
associations as the National Association of Educe-

tional Broadcasters, the Joint Council on Educational

- Telecommunications, sand the National Education Association.




.' A seminar to probe student reaction to instructionai
technology (both pro and con); participants were
twenty high-school and college students, all of whom

had had varied experience with technological media.*

o A seminar with fifteen elementary-school and high-
school teachers of varying background and experience

in instructional technology.

o A number of seminars with technology specialists,
and with representatives of educational and

industrial associations concerned with technology.

Mbahtiﬁe, staff members and special consultants conducted
interviews and field trips, and prepared reports on a wide‘variety
of projects and organizations involved with instructional tech-
nology. Included were miiitary installations, museums, and
business organizations, as well as progrems and activities con-

ducted by schools, colleges, and universities.

The staff also searched out and catalogued a library of
relevant materials, both published and unpublished. Selections
from this material as well as the reports prepared especially

for the study were reviewed by the Commission.

* The student seminar was co-sponsored by the Institute
for Development of Educational Activities, Inc.
(1/D/E/A), en affiliate of the Charles F. Kettering
Foundation.
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Finally, liaison was established with departments and agencies
of the federal government concerned with instructional technology,

with Congressional bodies, and with quasi-governmental organizations.*

4

The Commission was gratified by the interest manifested in its

work. Scores of distinguished people ~- scholars, technicians,

» practicing schoolmen, reformers, and others -- prepared papers or
granted interviews. Hundreds of thoughtful letters came in |
, response to the Commission's invitation. They came from industry; !

from superintendents and staff members of big school systems such

as Detroit, Chicago, and New York, and from dozens of smaller
places; from nearly every state of fice of.education; from the
‘deans of education of leading universities; from college déans,
department heads, and professors in many specialities, including
computer science, behavioral research, medicine, engineering,

instructional resources, communications ard teievision.

* Including the Federal Communications Commission; the
Corporation for Public Broadcasting; officials in the U.S.
Office of Education charged with administering such legis-
lation as the Educational Professions Development Act
(which provides grants to help solve the critical shortage
of education personnel and to improve their training),
the National Defense Education Act (which provides grants
and loans for the scquisition of certain kinds of equip-
ment), Title I of the Public Broadcasting Act (which
provides federal financial sssistance for noncommercial
educational radio and television broadcast facilities),
the Higher Education Act (which provides funds to institu-
tions of higher education for the acquisition of television,
laboratory, and other special equipment), and the Higher
Education Facilities Act (which provides grants and loans
for construction and improvement of facilities); and
sponsors of such proposed legislation as the Educational
Technology Act of 1969.
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Through all these varied means, the Commission was enabled
to arrive at a realistic picture of instructional technology as
it exists today in the United States, to assess its values, and to

L

form a responsible judgment on its probable future.
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